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Section 1
Introduction/ Background

Various lumber-mill related activities occurred between 1970-1994 at the Berg Lumber
Mill site (BLMS) in Lewistown, Montana. This site is also known as the Lewistown
Groundwater Investigation and is filed under this name in the Montana Department
of Environmental Quality’s (DEQ’s) Groundwater Remediation Program files. Soil
sampling conducted previously at this site has shown that the past activities have
caused soils to be contaminated with pentachlorophenol (PCP), dioxin/furan and
petroleum. To assist with decisions regarding the cleanup of the site, additional soil
sampling will be conducted to better define the extent and magnitude of the
contaminated soils. Also, slug testing will be conducted to aid with the development
of site-specific cleanup levels, and a monitoring well will be installed to assess
background levels of manganese in groundwater. Neither groundwater nor surface
water sampling is required by this Sampling and Analysis Plan (SAP). The contents
of this SAP outline the activities that will be conducted at BLMS to gather the data
needed.

Please note that this SAP sets forth two sets or “tiers” of soil sampling. The first tier of
soil samples is critical for determining the extent and magnitude of PCP and
dioxin/furan contamination. The first tier of samples will also provide data that will
allow a site-specific cleanup level to be generated for PCP. In Figure 3, the first tier
soil samples are indicated in red. The second tier of samples (shown as grey triangles
in Figure 3) is more focused on petroleum hydrocarbons and confirmation sampling.

At the time of the drafting of this SAP, due to budgetary constraints, DEQ will be able
to collect and analyze only the first tier samples (or a subset of the first tier samples).
However, the second tier samples are provided in this SAP in the event that
additional resources become available to complete this work.

1.1 Site History and Current Status

The BLMS property was previously used for the following operations: lumber mill
and associated activities, post and pole treating, and storage area for miscellaneous
equipment, machine parts, vehicles, lumber, and sawdust piles. Most of the site’s
buildings, machinery, and other equipment and scrap metal have been removed,
although the concrete foundations for the buildings remain as well as some piles of
wood, debris, barrels, tires, etc. This property is part of a Chapter 7 bankruptcy and is
currently controlled by a court appointed Bankruptcy Trustee for the George Berg
Estate (Trustee).

The large onsite sawdust pile, which covered approximately 2 acres, was sloughing
into Big Spring Creek and causing concerns about water quality. Also, the pile would
frequently catch fire, either due to smoldering from an intentionally set and permitted
fire, or from heat buildup from natural composting processes in the pile. The DEQ’s
Solid Waste Program is monitoring the removal and disposal or recycling of the
sawdust pile.

1-1
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In April 2001, a former employee of the BLMS complained to DEQ’s Enforcement
Division (ENF) about improper disposal of petroleum hydrocarbons,
pentachlorophenol, and transformer fluids at the site, in addition to the openly
burning sawdust pile. ENF investigated the complaint by inspecting the site and
collecting one soil sample from a stained area near the on-site gravel pit (see Figure 2).
Based on the results of this investigation, ENF required a Phase I Environmental
Assessment (EA) of the property. Pioneer Technical Services, Inc. (Pioneer)
conducted the work, which is described in Pioneer’s October 16, 2001 Phase I
Environmental Assessment for the Berg Lumber Company, Joyland Road, Lewistown,
Montana. Surface soil samples (0-2 feet deep) indicated the presence of petroleum
contamination exceeding DEQ’s Risk-Based Screening Levels (RBSLs) and PCP
contamination exceeding the United States Environmental Protection Agency (EPA)
Region 9 Preliminary Remediation Goals (PRGs) and Soil Screening Levels (SSLs).
Polychlorinated dioxins and furans are by-products of the manufacturing of PCP.
BLMS had a mechanical shop on site, and various solvents and/or gasoline were
frequently used in such shops to clean tools and parts. Thus, the contaminants of
concern (COCs) at this site include petroleum hydrocarbons, volatile petroleum
hydrocarbons (VPH), solvents, PCP, and dioxins and furans.

During the period of August 16 through August 19, 2004, sampling of surface water,
sediment, groundwater and soil was conducted under the Berg Lumber Phase 1I Site
Investigation Sampling and Analysis Plan (SAP), (DEQ, 2004). A summary of these data
is included in Report of Findings for the Berg Lumber Mill Site, (Environmental
Consulting, 2005). From this sampling event, surface soil samples and subsurface soil
samples indicated contamination of PCP, dioxins/furans and petroleum constituents
above the PRGs and SSLs.

1.2 Location

The BLMS site is located approximately 2 miles northwest of downtown Lewistown,
Montana, and is approximately 31 acres in size. The site is bordered on the west by
Joyland Road, on the south by East Cheadle Street, and on the northeast by Big Spring
Creek. Itis located in the East 2 of the Southeast ¥4 of Section 9, of Township 15
North and Range 18 East. A residential area borders the site to the south, and a
fishing access area owned by the Montana Department of Fish, Wildlife, and Parks
(FWP) borders the site to the Northeast. See Figures 1 and 2 for additional
information.

1.3 Hydrology and Hydrogeology

Big Spring Creek runs along the Northeast border of the site (Figures 1 and 2).
Historical U.S. Geological Survey data (1932-1958) from the former gauging station on
Big Spring Creek in Lewistown indicate a base flow in the creek of approximately 110
cubic feet per second (cfs). Recorded peak flows for the period exceeded 220 cfs. At
the site, surface water flows to the northwest.

P:\8469 (DEQ)\Berg Lumber Mil\7.0 Reports\Final SAP\Section 1.doc
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The monitoring wells installed in 2004 indicated that groundwater occurs at depths of
approximately 8-30 feet below ground surface (bgs). The lithology in the area consists
of 2 to 10 feet of silty sand and gravel followed by 5 to 10 feet of weathered silty shale,
followed by unweathered hard shale. Most residential wells in the area are
completed in the Mowery Formation. The groundwater elevations recorded in 2004
indicate that groundwater in the uppermost aquifer flows to the northeast and
discharges to Big Spring Creek.

1.4 Previous Environmental Investigations

Beginning in 1986, local and state investigations have been conducted at or in the
vicinity of the BLMS and along Big Spring Creek, and are outlined below:

m In 1986 FWP collected fish tissue samples along portions of Big Spring Creek.
Elevated concentrations of polychlorinated biphenyls (PCBs) (0.11 to 0.37 parts per
billion [ppb]) and DDT (10 to 60 ppb) were found in the fish. Subsequently, the
Montana Department of Health and Environmental Sciences (DHES) issued a
public health advisory recommending that consumption of fish from Big Spring
Creek be limited to one meal per month. These samples appear to have been
collected upstream from BLMS. FWP has since determined that the PCB source
was marine paint used at this fish hatchery. FWP is acting as lead agency for the
PCB issue.

m In 1993 a complaint was filed with ENF regarding a white substance coming out of
a culvert at BLMS. In response to the complaint, ENF collected a surface water
sample from a culvert discharge, and analyzed it for common ions. ENF concluded
that the white substance was a precipitate of carbonate salts.

m In 1997 FWP and Lewistown residents assisted by the Montana Bureau of Mines
and Geology (BMG) collected 13 sediment samples from Big Spring Creek. PCBs
were detected in four sediment samples (19.3 to 52 ppb) collected adjacent to the
Brewery Flats facility. All the samples in this study were collected upstream of
BLMS.

m The October 16, 2001, EA conducted by Pioneer for BLMS reported numerous
barrels, buckets, and storage tanks with unknown contents, and petroleum
hydrocarbons and PCP in top 2 feet of soil on the BLMS property.

m DEQ’s Total Maximum Daily Load (TMDL) program collected surface water
samples from Big Spring Creek in 2001 and 2003. Surface water was analyzed for
nitrogen and phosphorus.

m In response to public concern about the white substance at the BLMS culvert and
milky-colored pond water on BLMS property near Big Spring Creek, DEQ’s
Groundwater Remediation Program and DEQ ENF conducted surface water and
sediment sampling on August 21, 2003. Samples were analyzed for an extensive
suite of parameters. As in the 1993 ENF investigation, DEQ in 2003 concluded that

CDM 15
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the white substance is very likely a precipitate of carbonate minerals. Coliform
bacteria were detected in the culvert discharge. PCP was found at 0.0024 parts per
million (ppm) in the sediment sample, just above the method detection limit of
0.002 ppm. Iron was detected above its DEQ-7 Montana Numeric Water Quality
Standard in the pond water samples. Manganese was found above its DEQ-7
standard in the culvert discharge sample and pond water samples. Additional
sampling for PCP and coliforms was recommended.

m In August 2004, sampling of surface water, sediment, groundwater, and soil took
place. The sampling was conducted under the Berg Lumber Phase II Site Investigation
Sampling and Analysis Plan, (DEQ 2004). The results of this event are summarized in
the Report of Findings for the Berg Lumber Mill Site (Environmental Consulting, 2005).
A summary of these results can be found in Section 1.5 below.

1.5 Environmental and/or Human Impact

Concentrations of numerous organic compounds at the site exceed EPA Region 9
PRGs, EPA Region 9 SSLs, or Montana RBSLs. Petroleum hydrocarbon fractions (Co -
Cis and Cyo - Cs¢ aliphatics and Cy1-Coz aromatics) exceed residential RBSLs in surface
soils and are currently threatening beneficial uses, human health, and groundwater.
PCP exceeded the SSL (with a dilution attenuation factor of 10) of 0.01 ppm in 6 of the
13 surface soil samples collected. The subsurface soil samples collected during the
2004 sampling event indicated that of the 14 test pit soil samples and 5 borehole soil
samples collected, four of the samples showed that PCP exceeds the SSL of 0.01 ppm
with the highest reported concentration at 30 ppm. Based on the DEQ action levels
being used at this time, PCP and dioxins in the soil appear to pose an unacceptable
risk to human health, and PCP appears to pose an unacceptable risk of migration to
groundwater. Any contaminants present in the shallow groundwater have the
potential to migrate into Big Spring Creek, and could affect surface water quality as
well as pose a threat to organisms living in the creek. The petroleum hydrocarbons
and PCP were associated with both stained and unstained areas. Because of the
presence of PCP contamination discovered, dioxins and furans were also assessed and
found to exceed residential and industrial PRGs in some areas of the BLMS.

The work outlined in this SAP will be performed to determine the following: 1.) the
extent and magnitude of PCP, dioxin/furan, and petroleum-contaminated soils at
BLMS; 2.) whether or not manganese concentrations in groundwater at the site exceed
DEQ-7 standards due to natural occurrence; and 3.) determine the hydraulic
conductivity by performing slug tests on three monitoring wells.

1.6 Assurance of Future Redevelopment/Reuse of the Site
Please see Appendix C regarding this topic.

1.7 Benefits of Redevelopment/Reuse of the Site

The site in its current condition may pose an unacceptable risk to potential residential
use, workers, and recreational users of the property. Because the extent of
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contamination has not been determined, resale and reuse of the property has been
hindered. Evaluation and eventual cleanup of the site will mitigate risk to acceptable
levels, thus allowing ownership of the property to be transferred and the site to be
used.

Public benefit will take two forms: first, the Trustee has proposed to grant an
easement on BLMS property to the City of Lewistown for use as a park and/or fishing
access area near Big Spring Creek (See the Appendix C regarding this subject); and
second, cleanup of the site will allow reuse and/or redevelopment of the site.

CDM 17
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Section 2

Project Data Quality Objectives
2.1 Data Uses

Soil samples will be collected from numerous locations at the site (see Figure 3). The
sampling will be divided into two tiers of priority. Tier 1 samples will consist of
samples and data that are critical to delineate the extent and magnitude of
pentachlorophenol and dioxin contamination and to provide adequate information
for determining a site-specific cleanup level of PCP. Tier 2 sampling locations and
data will comprise of samples that are “confirmation” samples or are primarily
focused on delineating petroleum hydrocarbon contamination. The second tier of
samples will not be conducted in conjunction with the first tier due to funding
limitations, but DEQ may require these samples to be collected in the future.

Analyses will include Extractable Petroleum Hydrocarbons (EPH), EPH fractions,
PCP, dioxins and furans, and VPH. The data will be used to evaluate the extent and
magnitude of contamination, and assess what remedial actions may be appropriate to
clean up the site. Remedial action objectives will then be identified or validated based
on the outcome (see the Data Quality Objectives table in Appendix F). Previous data
were collected from areas of stained soil and non-stained soil, and samples were
analyzed for PCP, EPH screen, EPH fractions, VPH, volatile organic compounds
(VOCs), Semivolatile organic compounds (SVOCs) and polynuclear aromatic
hydrocarbons (PAHs).

A monitoring well is to be installed (see Figure 3). This monitoring well will be used
by DEQ to collect a groundwater sample to be analyzed for manganese. Previous
groundwater samples indicated that levels of manganese exceeded DEQ-7 standards.
The groundwater sampling will aid in the determination of whether or not the
manganese concentrations are a result of on-site activities or represent background
concentrations.

Three existing monitoring wells at BLMS, (BL-MW-02, BL-MW-03, and BL-MW-04)
will be used to conduct slug tests. The slug tests will be used to determine the
hydraulic conductivity at the site. This data will assist with the assessment of
contaminant migration and calculation of site-specific cleanup goals.

Specific data quality objectives are spelled out in the Data Quality Objectives Table in
Appendix F.

2.2 Expected Data Quality

The Quality Assurance/Quality Control (QA/QC) practices and analytical methods
will be designed to produce data of such a quality that the results can be compared to
DEQ RBSLs, DEQ-7 Standards, and EPA Region 9 SSLs and PRGs (collectively
referred to as “DEQ Action Levels”). The data also must be of sufficient quality that
decisions regarding cleanup can be based upon them. Quality of data will be assured

2-1
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by selecting appropriate analytical methods with Method Reporting Limits below the
relevant DEQ Action Levels (see Tables 3-4); using appropriate sample collection
methods; collecting appropriate duplicates and blanks; reviewing laboratory reports;
and adequately designing the sampling plan. Each of these data quality elements will
be discussed later in the document.

Decision Error Tables (DETs) have been developed for known contaminants of
concern, including the EPH fractions and PCP, and can be found in Appendix F.

2.3 Data Quality Indicators

Data assessment criteria will be used to evaluate the quality of the field sampling and
laboratory performance for the sampling event, and are expressed in terms of
analytical precision, accuracy, representativeness, completeness, and comparability,
which are described in detail below.

2.3.1 Precision

Precision is the measure of variability among individual sample measurements under
prescribed conditions. The results of laboratory control samples (LCS) demonstrate
the precision of the methods. When the LCS results meet the specified accuracy
criteria, results are believed to be precise. This is based on the LCS being within
control limits in comparison to LCS results from previous analytical batches of similar
methods and matrices. The relative percent difference (RPD) of field duplicate,
laboratory sample duplicate, and matrix spike/matrix spike duplicates (MS/MSD)
results demonstrate the precision of the sample matrix. Precision will be expressed in
terms of RPD between the values resulting from duplicate analysis. RPD is calculated
as follows:

RPD = [(x1 - x2)/X][100]

where: x1 = analyte concentration in the primary sample
x2 = analyte concentration in the duplicate sample
X = average analyte concentration in the primary and

duplicate sample.

Acceptable levels of precision will vary according to the sample matrix, the specific
analytical method, and the analytical concentration relative to the method detection
limit (MDL). For field duplicate samples, the target RPDs are 20 percent for water
samples and 35 percent for soil.

2.3.2 Accuracy

Accuracy is a measure of the closeness of a reported concentration to the true value.
Accuracy is expressed as a bias (high or low) and is determined by calculating percent
recovery (%R) from MS/MSDs, LCSs, and surrogate spikes. MS/MSD and surrogate
spike %Rs indicate accuracy relevant to a unique sample matrix. LCS %Rs indicate
accuracy relevant to an analytical batch lot, and are strictly a measure of analytical
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accuracy conditions independent of samples and matrices. The %R of an analyte, and
the resulting degree of accuracy expected for the analysis of QC spiked samples, are
dependent upon the sample matrix, method of analysis, and the compound or
element being measured. The concentration of the analyte relative to the detection
limit of the method also is a major factor in determining the accuracy of the
measurement.

Accuracy is expressed as %R and is calculated as follows:

%R = [(A-B)/C] x 100

where: A = spiked sample concentration
B = measured sample concentration (without spike)
C = concentration of spike added.

Acceptable QC limits for %R are 80 percent to 120 percent for LCSs, method-defined for
surrogates, and laboratory-defined for MS/MSDs. Chemical analytical data will be
evaluated for accuracy using surrogates, MS/MSDs, and LCSs, as applicable.

2.3.3 Completeness

Completeness is defined as the percentage of laboratory measurements judged to be
valid on a method-by-method basis. Valid data are defined as all data and/or
qualified data considered when meeting the Data Quality Objectives (DQO) for this
project. Data completeness is expressed as percent complete (PC) and should be 90
percent or higher. The goal for meeting analytical holding times is 100 percent. At
the end of the sampling event, the completeness of the data will be assessed. If any
data omissions are apparent, the parameter in question will be resampled and /or
reanalyzed, if feasible. The laboratory results will be monitored as they become
available to assess laboratory performance and its effect on data completeness
requirements. When appropriate, additional samples will be collected to ensure that
laboratory performance meets PC requirements.

PC is calculated as follows:

PC = NA/NI x 100

where: NA = Actual number of valid analytical results obtained
NI = Theoretical number of results obtainable under ideal
conditions.
2.3.4 Comparability

Comparability expresses the confidence with which data from one sample, sampling
round, site, laboratory, or project can be compared to those from another.
Comparability during sampling is dependent upon sampling program design and
time periods. Comparability during analysis is dependent upon analytical methods,
detection limits, laboratories, units of measure, and sample preparation procedures.

2-5
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Comparability is determined on a qualitative rather than quantitative basis. For this
project, comparability of all data collected will be ensured by adherence to standard

sample collection procedures, standard field measurement procedures, and standard
reporting methods, including consistent units.

In addition, to support the comparability of fixed-base laboratory analytical results
with those obtained in previous or future testing, all samples will be analyzed by
EPA-approved methods. The EPA-recommended maximum permissible holding
times for organic or inorganic parameters will not be exceeded. All analytical
standards will be traceable to standard reference materials. Instrument calibrations
will be performed in accordance with EPA method specifications, and will be checked
at the frequency specified for the methods. The results of these analyses can then be
compared with analyses by other laboratories and/or with analyses for other sites.

2.3.5 Representativeness

Representativeness expresses the extent to which collected data define actual site
contamination. Where appropriate, sample results will be statistically characterized
to determine the degree to which the data accurately and precisely represent a
characteristic of a population, parameter variation at a sampling point, a process, or
an environmental condition. Sample collection, handling, and analytical procedures
will strive to obtain the most representative sample possible. Representative samples
will be achieved by collection of samples from locations fully representing site
conditions. Factors that affect representativeness include:

m Use of appropriate sampling procedures, including equipment and equipment
decontamination and sampling holding temperatures

m Use of appropriate analytical methods for the required parameters and project
reporting limits

m Analysis of samples within the required holding times

The portion of each collected sample that is chosen for analysis also affects sample
representativeness. The laboratory will adequately and appropriately homogenize all
samples prior to taking aliquots for analysis to ensure that the reported results are
representative of the sample received.

2.4 Data Management
2.4.1 Sample Identification System

Each sample will be assigned a unique sample identification that will distinguish it
from other samples.

m Soil samples from test pits will be labeled as follows: =~ BL-TPXX-YY
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where BL stands for Berg Lumber, TP stands for “test pit,” XX is the numbered
identifier for the test pit (i.e. 01 through 36), and YY is the depth of the sample in
inches.

m Soil samples from boreholes will be labeled as follows: BL-BHXX-YY

where BL stands for Berg Lumber, BH stands for “bore hole,” XX is the numbered
identifier of the borehole (i.e. 01 through 17), and YY is the depth of the sample in feet.

m QC field duplicate samples will be assigned their own separate coded sampling
locations (XX) so that the integrity of the samples is insured.

2.4.2 Sample Containers and Labels

New, unopened bottles or jars will be used to collect the samples. See Table 2-1 for
sampling container details. Appropriate preservative will be added to the bottle in
the laboratory (prior to sampling) or in the field immediately prior to or after sample
collection. The container lids will be tightly closed and will not be removed at any
time prior to sample collection, except for addition of preservatives. The sample label
will be firmly attached to the container and the following information will be legibly
and indelibly written on the label:

m Sample identification

m Facility name

m Sampling date

m Sampling time

m Analysis to be performed
m Preservatives added

m Sample collector’s initials

2.4.3 Sample Shipment

After the samples are sealed and labeled, they will be packaged for transport to an
approved analytical laboratory. Samples will be packed and shipped on ice to ensure
they reach the laboratory at 2-6 degrees Celsius. Samples will be shipped overnight
or hand delivered to the laboratory. The following packaging and labeling
procedures will be followed:

m Package sample so that it will not break, leak, spill, or evaporate from its container
m Place all glass containers in bubble wrap bag and/or netting
m Label shipping container with:

- Sample collector’s name, address, and telephone number
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- Laboratory’s name, address, and telephone number
- Description of sample

- Quantity of sample

- Date of shipment

The packaged samples will be delivered to the laboratory as soon as possible after
sample acquisition, and in accordance with analytical method-specific holding times.
Dioxin/furan samples will be shipped overnight to the laboratory.

Table 2-1
Container/analysis/preservative/holding time information
Analysis Matrix Container Type Preservative Holding Time
EPH Soil 1-125 ml glass jar Chill to 4°C 7 days
PCP/ 8151A Soil 1-125 ml wide mouth Chill to 4°C 14 days
glass/Teflon jar
8Dé%>(<)|ns and Furans/ Soil 8-0z. Amber glass Chill to 4°C 30 days
Volatile Petroleum . .
Hydrocarbons (Jan Soil lesm%h%?i? wide Chill to 4°C 723%{:' tsotg)giﬁt'gig’
1998 MDEP) J Y Y
Table 2-2
DEQ Action Levels compared to Method Reporting Limit for contaminants.
EPA Region 9
. . DEQ-7 PRG EPA Region 9 Method
Mediaand Contaminant | g ndard | (residential | SSL (DAF 10) | MeOd | ponorting Limit
soil)
Soil /PCP NA 3.0 ppm 0.01 ppm 8151A 0.002 ppm
Soil/Dioxins and Furans NA 3.9 ppt NA 8290 1-10 ppt
. Mass.
* *
Soil/VPH NA NA NA Method
. Mass.
*% **
Soil/EPH NA NA NA Method

NA = Not Applicable

* VPH contaminants and respective Risk-Based Screening Levels (RBSLs) are listed in DEQ’s October 2003
Risk-Based Corrective Action (RBCA) document. DEQ requires the Massachusetts Method for VPH analysis
as this method’s Reporting Limits are at or below the RBSLs for the VPH contaminants. See Appendix E for
complete RBSL lists.

** EPH contaminants and respective RBSLs are listed in DEQ’s October 2003 RBCA document. DEQ
requires the Massachusetts Method for EPH analysis as this method’s Reporting Limits are at or below the
RBSLs for EPH contaminants. See Appendix E for complete RBSL lists.

2.4.4 Chain of Custody Control

During and after sampling until the time of sample shipment, samples will be in the
“custody” of the sampler or samplers. “Custody” refers to the samples being in the
immediate care of the field personnel, either in physical possession, immediate view,
locked up, or held in a secure area restricted to authorized personnel. Samples that
are shipped will have a custody seal placed on the cooler or container that will
indicate if the container has been opened. After the samples have been collected,
chain-of-custody procedures will be followed to establish a written record of sample
handling and movement between the sampling site and the laboratory. Each
shipping container will have a chain-of-custody form completed in duplicate by the
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sampling personnel. The sampling team will keep one copy of this form and the other

copy will be sent to the laboratory. The chain-of-custody will contain the following
information:

m Sample identification numbers

m Sample collector’s printed name and signature

m Date and time of collection

m Sample matrix

m Analyses requested

m Signatures of individuals involved in the chain of possession
m Inclusive dates of possession.

m [f sample was preserved Y/N

The chain-of-custody documentation will be placed inside the shipping container so
that it will be immediately apparent to the laboratory personnel receiving the

container, but will not be damaged or lost during transport. The shipping container
will be sealed so that it will be obvious if the seal has been tampered with or broken.

2.4.5 Sampling Records

In order to provide complete documentation of the sampling event, detailed records
will be maintained by the field personnel. If warranted, the records may include
photographs and a photo log. These records will be recorded in the field logbook.
These records will include the following information:

m Sample location (site name)

m Sample identification

m Sample location map, detailed sketch, or GIS coordinates
m Date and time of sampling

m Weather conditions

m Sampling method

m Identification of sampler, and of other individuals present
m Field observations of:

- Sample appearance

2-9
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- Sample odor
- Soil color, texture, and moisture (if sampling soil)

- Any other relevant information.

2.5 Assessment Oversight

As a check on the quality of field sampling activities (sampling, containerization,
shipment, and handling), field duplicates will be sent to the laboratory. Other

QA /QC procedures include decontamination of measuring and sampling equipment,
use of analyte-appropriate containers, and chain-of-custody procedures for sample
handling and tracking.

A five-percent frequency (one sample for every twenty environmental samples
collected) applies to field duplicates. The procedures for the collection of field
QA/QC samples are described in Section 7. The laboratory should plan to conduct
one matrix spike analysis, one laboratory control sample, and one laboratory blank
test for each specific analysis requested. Data that do not meet data quality objectives
will be flagged, and the reason for flagging will be described.

2.5.1 Field Quality Assurance/Quality Control Samples

As a check on field sampling, QA /QC samples will be collected during each sampling
event. Definitions for field QA /QC samples are presented below.

Field Duplicates

A field duplicate is defined as two or more samples collected independently at the
same sampling location during a single act of sampling. Field duplicates will be
indistinguishable from other samples by the laboratory. Each of the field duplicates
will be uniquely identified with a coded identifier, which will be in the same format
as other sample identifiers. Duplicate sample results are used to assess the precision
of the sample collection process. Five percent (one for every 20 samples) of all field
samples will be field duplicates. For the Tier 1 sampling, one duplicate soil sample
will be collected from Test Pit BL-TP11 and from Boreholes BL-BHO3 (5 foot depth),
BL-BHO04 (2 foot depth) and BL-BHO06 (15 foot depth). One soil sample duplicate will
be collected from Test Pit BL-TP25 for the Tier 2 sampling event.

2.5.2 Field Data Quality Assurance/Quality Control Procedures

The following sections describe field analytical instrumentation calibration, and field
data reporting, validation, reduction, and review.

2.5.3 Calibration Procedures and Frequency for Field Test
Equipment

Instruments and equipment used to gather, generate, or measure environmental data
in the field will be calibrated with sufficient frequency and in such a manner that
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accuracy and reproducibility of results are consistent with the manufacturer’s
specifications. Field instruments may include a photoionization detector (PID) and a
water level probe. Directions and spare parts (such as probes) for each meter will be
available in the field. Ample calibration solutions and/or gases will also be present.

2.5.4 Review of Field Records

All field records are evaluated for the following:

Completeness of field records. The check of field record completeness will ensure
that all requirements for field activities have been fulfilled, complete records exist for
each field activity, and that the procedures specified in the SAP (or approved as field
change requests) were implemented. Field documentation will ensure sample
integrity and provide sufficient technical information to recreate each field event. The
results of the completeness check will be documented, and environmental data
affected by incomplete records will be identified in the technical report.

Identification of valid samples. The identification of valid samples involves
interpretation and evaluation of the field records to detect problems affecting the
representativeness of environmental samples. For example, field records can indicate
whether monitoring points were properly constructed or if unanticipated
environmental conditions were encountered during construction. The lithologic and
geophysical logs may be consulted to determine if a point is screened only in the
water-bearing zone of concern. Records also should note sample properties such as
clarity, color, odor, etc. Photographs may show the presence or absence of obvious
sources of potential contamination, such as operating combustion engines near a
point during sampling. Judgments of sample validity will be documented in the
technical report, and environmental data associated with poor or incorrect fieldwork
will be identified.

Identification of anomalous test data. Anomalous field data will be identified and
explained to the extent possible. For example, a water temperature for one point that
is significantly higher than any other point temperature in the same aquifer will be
explained in the technical report.

Accuracy and precision of data and measurements. The assessment of the quality of
field measurements will be based on instrument calibration records and a review of
any field corrective actions.

2.5.5 Data Validation and Reporting

All screening data will be reviewed prior to reporting. The project officer will
determine if the DQOs for data have been met. At a minimum, the review of
screening data will focus on the following topics:

m Holding times

m Method blanks

2-11
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Comparison of field duplicates
Field instrumentation detection limits
Analytical batch control records including calibrations, and spike recoveries

Flag all results with an “S” to denote sample results from field screening versus
fixed laboratory results.

Data will be validated using four different procedures, as described below:

Routine checks (e.g., looking for errors in identification codes) will be made during
the processing of data.

Internal consistency of a data set will be evaluated. This step will involve plotting
the data and testing for outliers.

Checks for consistency of the data set over time will be performed. This can be
accomplished by comparing data sets against gross upper limits obtained from
historical data sets, or by testing for historical consistency. Anomalous data will be
identified.

Checks may be made for consistency with parallel data sets. An example of such a
check would be comparing data from the same region of the aquifer or volume of

soil.

Checks may be made by comparing field results to laboratory results. For example,
plotting PID field results against laboratory results for volatiles.
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Section 3
Sampling Program
3.1 Soil

The purpose of the test pit and borehole soil sampling is to determine the depth and
extent of contamination. Approximate locations of soils samples are indicated on
Figure 3. Exact soil sampling locations will be determined in the field based on
accessibility, visible signs of potential contamination, and topographical features
which may indicate locations of hazardous substance disposal. Soil sample locations
will be recorded in the field logbook as sampling is completed. A sketch of the
sample location will be entered into the logbook and any physical reference points
will be labeled. If possible, distances to the reference points will be given. GIS
coordinates will be taken and recorded in the log book.

Both surface soil and subsurface soil samples will be collected. Please note that any
definitions or description of surface soil and subsurface soil in the SAP text
supersedes those in the attached SOPs (Appendix B).

3.1.1 Test Pits Sampling Locations

Up to 32 test pits will be dug at the BLMS. Refer to Figure 3 for specific locations.
These locations have been chosen because the depth of petroleum hydrocarbon and
PCP contamination has not been defined in these areas. Two samples per test pit
location will be collected. The first sample will be collected from the top 6” of soil,
and if sod is present, from the top 6” of soil under the sod. The first sample will be a
composite of 5 subsamples (four corners of a square and a point in the middle).
Subsamples will be collected with a trowel and thoroughly mixed together in a clean
stainless steel bowl with a trowel or spoon. At a few locations (see Table 3-1), samples
will be analyzed for VPH because previous sampling showed VPH compounds in the
area. If a VPH analysis is required, the sample will be placed into the appropriate
sample container, and mixing the sample will be performed by the laboratory.

The test pits will then be advanced to 24-inches or to where the backhoe cannot
advance the hole further. A PID will be used to assess the level of volatile
contamination at different depths in the pit, in concert with visual observation of
staining. This activity will determine the vertical extent of the impacted soil. A 5-
point composite sample will then be collected at the interval of 6-24 inches deep. All
soil samples will be analyzed for EPH screen using MAEPH and selected samples will
be analyzed for PCP via Method 8151A, VPH using Massachusetts method MAVPH
and dioxins/furans via method 8290 (see Figure 3 and Table 3-1). If the EPH screen
produces a Total Extractable Hydrocarbon (TEH) value exceeding 50 ppm, then EPH
fractionation will be run and the sample will also be analyzed for Polynuclear
Aromatic Hydrocarbons (PAHs) via Method 8270. These analytical methods have
been chosen because the contamination causing the staining has been shown to be
petroleum hydrocarbon in nature, likely spills of diesel and lubricating oils. PCP has
been shown to be present in these stained areas as well, particularly in the vicinity of
the former wood treating area, which makes sense given that PCP was frequently
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mixed with diesel for treating wood. See Appendix D for the field forms for the test
pit sampling.

Initial locations of test pits will be located using a GPS unit. Prior to digging, the test
pit locations will be marked in the field with a wooden stake or flagging and labeled
with the test pit identification. All test pit locations will be recorded with GPS
coordinates after completion for future reference. Field duplicate samples will be
taken from test pits 11 and 25.

Table 3-1
Analysis for Test Pit Samples

Test Pit ID PCP Dioxin/Furan EPH Screen VPH

TIER1

BL-TPO1-

BL-TP0O2-

BL-TPO3-

BL-TP04-

BL-TPO5-

BL-TPO6-

BL-TPO7-

BL-TPO8-

BL-TP0O9-

BL-TP10-

*BL-TP11

BL-TP12-

BL-TP13-

BL-TP14-

BL-TP15-

BL-TP16-

XXX XX XXX XXX XX [ X[ X
XXX XXX XXX XXX XX [ X[ X
XXX XXX XXX XXX X X[ XX

BL-TP17- - -

BL-TP18- - -

BL-TP19- - -

BL-TP20- - -

BL-TP21- - -

BL-TP22- - -

BL-TP23- - -

BL-TP24- - -

*BL-TP25

BL-TP26- - -

BL-TP27- - -

BL-TP28- - -

BL-TP29- - -

BL-TP30- - -

BL-TP31- - -

BL-TP32- - -

XXX XXX XXX XXX XX

3-2

* indicates duplicate samples will be taken from these test pits.

3.1.2 Borehole Soil Sampling

Seven boreholes will be installed during the Tier 1 sampling event for collection and
analysis of soil samples. One of the boreholes will be completed as a monitoring well
(BL-MWO05). Refer to Figure 3 for approximate borehole and monitoring well
locations. The boreholes will be installed to a depth of 30 ft bgs. All of the boreholes
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will be installed near the southeast corner of the property (Figure 3) which is in the
area of the former wood treating area. Previous sampling results in this area have
shown that PCP contamination is present. The purpose of these seven boreholes is to
help verify to what depth the PCP contamination extends.

Boreholes will be advanced with a hollow stem auger drill rig with a split spoon. Soil
characteristics will be logged, and samples will be collected at depths of 0-6”, 6-24”,
5,10, 20" and 30’. Depending on the location of the boreholes, the samples will be
analyzed for all or some of the following: EPH screen; PCP via Method 8151A; and
dioxins/furans via method 8290 (see Figure 3 and Table 3-2). See Appendix D for field
forms for the borehole sampling. Up to six opportunistic samples may be collected
and analyzed for Dioxin/Furans depending on visual inspection of borings. Visual
observation will include examining the soils from the borehole intervals for the
presence of soil staining. If staining is present, samples may be collected.

Table 3-2
Analysis for Borehole Samples

Borehole PCP Dioxin/Furan EPH Screen Duplicate
ID

BL- BH 01- 0-6”, 6-24",

, 10', 20, 30° 0-6”, 6-24",10",30" | 0-6", 6-24",10',30’

BL- BH 02- 0-6", 6-24",

, 10', 20, 30 0-6", 6-24",10",30" | 0-6", 6-24",10',30’

BL- BH 03- 0-6", 6-24”,

, 107, 20', 30’ 0-6", 6-24",10',30' | 0-6", 6-24",10',30’

*BL- BH 04- | 0-6", 6-24",

', 10, 20, 30 | 0-6", 6-24",10,30' | 0-6", 6-24",10’,30° At 6-24" Depth

BL- BH 05- 0-6”, 6-24",

, 10’, 20, 30° 0-6”, 6-24",10",30" | 0-6", 6-24",10',30’

BL- BH 06- 0-6", 6-24",

, 10', 20, 30° 0-6”, 6-24",10",30" | 0-6", 6-24",10',30’

*BL-MWO05 0-6", 6-24",

auaaag|aja|a

, 10', 20, 30’ 0-6", 6-24",10’,30' | 0-6", 6-24",10',30’ At 10’ Depth

* indicates duplicate samples will be taken from these boreholes
Bold indicates the depth at which duplicate will be collected

3.2 Monitoring Well

As mentioned in Section 3.1.2, a 2-inch monitoring well will be installed at the
southeast corner of the property. A 20-foot screen will be utilized and set at 5 feet
above static water level. The boring from this location will be utilized for soil
sampling as described in Section 3.1.2. The monitoring well will be installed and
developed in accordance with SOP 4-3 and SOP 4-4 (See Appendix B).

After the installation of the monitoring well, coordinates and elevation of the well will
be surveyed by a licensed surveyor.

3.3 Slug Testing

Slug testing will be conducted on existing monitoring wells BL-MW-02, BL-MW-03,
and BL-MW-04. Currently, the well stick-up for monitoring well BL-MW-02 is
damaged and prior to conducting the slug test this monitoring well will be repaired.
This information will be used to determine the hydraulic conductivity at the site. The
gathering of this data will be helpful in determining rates of contamination migration.
The slug test procedure can be found in Appendix B.

3-3

P:\8469 (DEQ)\Berg Lumber Mil\7.0 Reports\Final SAP\Section 3.doc




Section 3
Sampling Program

This page intentionally left blank.

3-4 CDM

P:\8469 (DEQ)\Berg Lumber Mil\7.0 Reports\Final SAP\Section 3.doc



Section 4

Methods And Procedures
4.1 Field Health and Safety Procedures

One DEQ project officer and 1-2 DEQ-hired consultants/contractors will conduct the
sampling. The team will have a designated site safety officer, as indicated in the
health and safety plan (HASP) in Appendix A . Field safety procedures, including
safety equipment and clothing, hazard identification, and the location and route to the
Lewistown hospital, are included in the HASP. A first aid kit and appropriate
personal protective equipment will be taken to the field.

4.2 Field Procedures

4.2.1 Test Pits
Equipment for both Tiers of Sampling

Backhoe or bobcat for digging pits and moving site debris if required
PID meter and plastic ziptop bags

Plastic measuring tape to measure pit depth and location
Disposable or washable scoops, trowels, or spoons

Nitrile sampling gloves

1 Environmental Field Book

Pre-printed field log sheets and metal clipboard

4 indelible ink pens

Plastic trash bags

Stainless steel bowl or plastic buckets

Deionized water

Tap water

Methanol Solution

Non-phosphate (liquinox) detergent

Scrub brushes

Paper towels

Camera and film

40- Painted stakes and hammer or flagging and nails for marking test pit locations
1 permanent black marker for marking painted stakes

coolers filled with ice

Tier 1 Sampling Event

40-125 ml glass jars, labeled for EPH

10-125 ml glass jars, labeled for VPH

40- 125 ml glass jars, labeled for PCP/8151A

40- 8oz. amber glass jars with labels for dioxins and furans/8290
Five 55-gallon drums

Tier 2 Sampling Event

m 40-125 ml glass jars, labeled for EPH

m 10-125 ml glass jars, labeled for VPH

m Five 55-gallon drums

4-1
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4.2.2 Boreholes
Equipment

Hollow stem auger drill rig with split spoon sampler

Stainless steel bowl] or plastic buckets for homogenizing samples
Disposable or washable scoops, trowels, or spoons for mixing
40- 125 ml glass jars with labels for EPH

50- 125 ml glass jars with labels for PCP/8151A

40- 8oz. amber glass jars with labels for dioxins and furans/8290
Nitrile sampling gloves

1 Environmental Field Book

Pre-printed field log sheets and metal clipboard

4 indelible ink pens

Plastic trash bags

Tap water in jug and spray bottle

Methanol solution in spray bottle

Deionized water in spray bottle and jug

Non-phosphate (liquinox) detergent in spray bottle and concentrate
Paper towels

Camera and film

Coolers filled with ice

20- Painted stakes and hammer or flagging and nails for marking borehole
locations

1 permanent black marker for marking painted stakes

m Twenty 55-gallon drums

4.2.3 Slug Testing

Water level measurement indictor or tape

Pressure transducer probe

Electronic data logger data transfer cables

Slug, bailer, or water of known quality to inject into well
Twine or rope for lowering/raising slug

Fastening devices for securing pressure transducer at discrete level in well
Watch with second display or stopwatch function

Knife or scissors, leatherman tool

Nitrile sampling gloves

1 Environmental Field Book

Pre-printed field log sheets and metal clipboard

4 indelible ink pens

Calculator

Plastic trash bags

Graduated plastic bucket

Deionized water

Non-phosphate detergent

Scrub brushes

Paper towels
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m Camera and film

4.2.4 Equipment Calibration and Maintenance

Instruments and equipment used to gather, generate, or measure environmental data
in the field will be calibrated with sufficient frequency and in such a manner that
accuracy and reproducibility of results are consistent with the manufacturer’s
specifications. Field instruments may include a photoionization detector and a water
level indicator.

4.3 Field Sampling Procedures
4.3.1 Test Pit Soil Sampling

The backhoe or other similar equipment will excavate a pit in the areas as marked in
the field. The smallest available bucket will be used to minimize soil disturbance.

Soil from the test pits will be stockpiled on plastic to prevent any cross contamination
of surrounding surface soil. Depth of staining, if any, will be noted in the test pit. Soil
samples for field screening with a PID will be collected from stained and unstained
soil, and the results noted. The first sample will be collected from the top 6” of soil, or
if sod is present, from the top 6” of soil under the sod. The first sample will be a
composite of 5 subsamples. A 5-point composite sample will also be collected from 6-
24 inches and noted in the field book. The sample will be collected from the pit itself.
Containers will be filled to the top, taking care to prevent soil from remaining in the
lid threads prior to being closed to prevent potential contaminant migration to or
from the sample. Sample containers will be closed as soon as they are filled, chilled
and processed for shipment to the laboratory. Stockpiled soil will be returned to the
pit from which it came. Reusable sampling equipment will be decontaminated in
accordance with procedures described in Section 4.5. The backhoe bucket will be
rinsed with decon water. Equipment will then air dry. Rinsate blanks will be
collected as described in section 7.1.1.

The test pit soil sampling will be conducted in accordance with SOP 1-3 and SOP 1-4.
These SOPs are included in Appendix B.

Soil from surface sampling activities will be replaced into the ground to the extent
possible.

4.3.2 Borehole Soil

Subsurface soil samples will be collected by boring to the desired sample depth using
a hollow stem auger drill rig, and a sample will be collected with a split-spoon
sampler at depths specified in Table 3-2. These samples will be collected in
accordance with SOP 1-4 (Appendix B). Samples will be transferred directly from the
sampling device into a clean pail or stainless steel bowl, homogenized with a trowel,
and then transferred into the appropriate container. All equipment will follow the
decontamination procedures described in Section 4.5. Containers will be filled to the
top, taking care to prevent soil from remaining in the lid threads prior to being closed
to prevent potential contaminant migration to or from the sample. Sample containers
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will be closed as soon as they are filled, chilled and processed for shipment to the
laboratory (See SOP 2-1 in Appendix B).

Lithologic loggings for all boreholes will be performed in accordance with SOP 3-5
(See Appendix B).

Soil from boreholes will be containerized in drums. Soil from each borehole will be
containerized in its own drum and labeled with the correct borehole ID. The drums
will be stored in an on-site building unless other arrangements are made. Sample
results from each borehole will be used to determine if the containerized soil needs
further sampling, disposal as hazardous waste or if the soils can be placed on the
ground on-site.

4.3.3 Field Notes

All field-sampling activities will be recorded in a bound, sequentially paginated field
notebook in permanent ink and/or on pre-printed field log sheets (See SOP 4-1 in
Appendix B). All sample collection entries will include the date, time, sample
locations and numbers, notations of field observations, the sampler’s name and
signature, other people present, and any deviations from the sampling plan. Field
instrument calibration information will also be recorded in the logbook.

4.3.4 Photographs

Field-sampling activities will be documented with photographs (See SOP 4-2 in
Appendix B). Field personnel taking the photographs will then record the following
information in the field logbook:

m time, date, location, and weather conditions
m Jocation and direction in which photo was taken (for example, “Looking North”)

m description of the subject photographed.

4.4 Specific Water-Level Measurement Procedures

All field meters will be calibrated according to manufacturer’s guidelines and
specifications before field use, and as appropriate throughout the workday. Field
meter probes will be decontaminated before and after use at each well as described in
Section 4.5.

From the top of the well casing (or from a previously inscribed and indelibly marked
point on the well casing) and prior to purging, all wells will be sounded for depth to
water and total well depth (if depth is not known from the borehole log). An
electronic sounder, accurate to the nearest +/- 0.01 feet, will be used to measure depth
to water in each well. When using the electronic sounder, the probe will be lowered
down the casing to the top of the water column, and the graduated markings on the
probe tape will be used to measure the depth to water from the surveyed point on the
rim of the well casing. Total well depth will be sounded from the surveyed top of the
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casing by lowering the weighted probe to the bottom of the well. The weighted probe
will sink into silt, if present, at the bottom of the well screen. Total well depths will be
measured to the nearest 0.1 feet. Static water levels will be reported based on
surveyed well elevations.

4.5 Decontamination Procedures

The decontamination (decon) procedures that will be followed are in accordance with
DEQ and EPA approved procedures. Decon of sampling equipment must be
conducted consistently so as to assure the quality of samples collected. All equipment
that comes into contact with potentially contaminated soil or water will be deconned.
Disposable equipment intended for one-time use will not be deconned, but will be
packaged for appropriate disposal. Decon will occur prior to and after each use of a
piece of equipment. A centrally located decon station will be set up if necessary.
Otherwise, decon will take place at the location which was just sampled, to prevent
spread of contaminants to uncontaminated areas or to areas that have not yet been
sampled. If sampling is taking place in an area of known or suspected PCP
contamination, the decon fluids must be treated as an FO32 listed hazardous waste.
The decon fluids will be kept to a minimum and will be containerized in 55-gallon
drums. A sample will be collected from each container of decon fluid and will be
analyzed for PCP, dioxin, PAHs, EPH and SVOCs. If the analysis shows levels meet
cleanup goals, the container of decon fluid will not be considered hazardous and will
be disposed of on-site. If levels of PCP are detected, the containerized water will
either be treated on site or will be shipped off-site to be disposed of accordingly.

If the sampling is not occurring in an area of known or suspected PCP contamination,
the decon fluids will be disposed of on the ground. However, if subsequent sampling
results from the latter areas indicate the presence of PCP contamination, it must then
be treated as an FO32 listed hazardous waste.

The following rinses, to be carried out in sequence, make up the EPA Region IX
recommended procedure for the decon of sampling equipment.

m Non-phosphate detergent and tap water wash, using a brush if necessary
m Tap-water rinse
m Methanol rinse

m Deionized/distilled water rinse

CDM 45
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In the process of collecting soil samples from the BLMS, the DEQ/ consultant site team
will generate different types of potentially contaminated investigation-derived wastes
(IDW) that include the following;:

m Used personal protective equipment (PPE)
m Disposable sampling equipment
m Decontamination fluids

m Soil from boreholes

The EPA’s National Contingency Plan (NCP) requires that management of IDW
generated during sampling comply with all applicable or relevant and appropriate
requirements (ARARs) to the extent practicable. The sampling plan will follow the
Office of Emergency and Remedial Response (OERR) Directive 9345.3-02 which
provides the guidance for the management of IDW. In addition, other legal and
practical considerations that may affect the handling of IDW may be considered.

Used PPE and disposable equipment will be double bagged and placed in a municipal
refuse dumpster on site (if possible). If such a dumpster is not available on site, then
the double-bagged IDW will be transported to and disposed of in the DEQ dumpster
located at 1100 North Last Chance Gulch, Helena, MT 59601. These wastes are not
considered hazardous and may be sent to a municipal landfill. Any PPE and
disposable equipment that is to be disposed of that would still be functional will be
rendered inoperable before disposal in the refuse dumpster.

Decontamination fluids that will be generated in the Site Investigation (SI) will consist
of dilute methanol, deionized water, residual contaminants (hydrocarbons and PCP),
and water with non-phosphate detergent. The volume and concentration of the
decontamination fluids will be kept to a minimum.

If sampling is taking place in an area of known or suspected PCP contamination, the
decon fluids must be treated as an FO32 listed hazardous waste. The
decontamination fluids will be kept to a minimum and will be containerized in 55-
gallon drums. A sample will be collected from each container of decontamination
fluid and will be analyzed for PCP, dioxin, PAHs, EPH and SVOCs. If the analysis
shows levels meet cleanup goals, the container of decontamination fluid will not be
considered hazardous and will be disposed of on-site. If levels of PCP and/or dioxin
are detected at concentrations above cleanup goals, then the containerized water will
either be treated on site or will be shipped off-site to be disposed of accordingly.

Surface soil sampling via test pits is proposed for locations outside of known areas of
contamination. Because test pits are being advanced to two feet deep, all of which is
considered to be “surface soil” by DEQ, there is little opportunity for mixing of
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potential contamination within the soil profile in a way that would affect overall risk.
Soil from each test pit will temporarily be stockpiled on a tarp and will be
immediately replaced into the hole after sample collection. Soil from boreholes will
be containerized in drums. Soil from each borehole will be containerized in its own
drum and labeled with the correct borehole ID. The drums will be stored in an on-site
building unless other arrangements are made. Sample results from each borehole will
be used to determine if the containerized soil needs further sampling, disposal as
hazardous waste or if the soils can be placed on the ground on-site.
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Sample Documentation And Shipment
6.1 Sample Chain-of-Custody forms

All sample shipments for analyses will be accompanied by a chain-of-custody record.
A copy of this form can be found in Appendix B. If multiple coolers are sent, a form
will be filled out for each cooler. Until the samples are shipped, the custody of the
samples will be the responsibility of CDM or DEQ personnel. A QA/QC summary
form will be completed for each laboratory and each matrix of the sampling event.
The shipping containers in which samples are stored will be sealed with self-adhesive
custody seals any time they are not in someone’s possession or view before shipping.
All custody seals will be signed and dated.

6.2 Labeling, packaging, and shipping

Samples will be labeled as described in Section 2.4.2. Glass containers will be placed
inside bubble-wrap bags and then into ziptop bags. All sample containers will be
placed in a strong-outside shipping container/cooler. The following outlines the
packaging procedures that will be followed for samples:

1. When ice is used it will be packed in ziptop, double plastic bags. The drain plug of
the cooler will be sealed with fiberglass tape to prevent melting ice from leaking.

2. The bottom of the cooler will be lined with bubble wrap to prevent breakage during
shipment.

3. Screw caps will be checked for tightness and, if not full, will be marked with
indelible ink at the sample volume level of the outside of the sample bottles.

4. All glass sample containers will be protected by bubble wrap.

All samples will be placed in coolers with the appropriate chain-of-custody forms.
All forms will be enclosed in a large plastic bag and affixed to the underside of the
cooler lid. Empty space in the cooler will be filled with bubble wrap or Styrofoam
peanuts to prevent movement and breakage during shipment. Bags of ice or blue ice
will be placed on top and around the samples. Each ice chest will be securely taped
shut with fiberglass strapping tape, and custody seals will be affixed to the front,
right, and back of each cooler.
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Section 7

Quality Control
7.1 Field quality control samples

This section describes the type, number, and collection points of the quality control
samples that will be collected for this sampling investigation.

7.1.1 Equipment Rinsate Blanks

Equipment blanks will be collected for the soil sampling portion of this sampling
investigation. One equipment rinsate blank will be collected for the drill auger and
one for the bucket used for the test pits for the entire soil sampling event. To collect
the rinsate blank, deionized water will be passed over decontaminated equipment
(backhoe bucket and drilling/sampling equipment) and collected in the appropriate
bottles for analyses of PCP. These will not be submitted blind.

7.1.2 Field Blanks

No field blank samples will be collected during this sampling event. Because the
sampling equipment is not organic, it is not anticipated that sampling procedures will
introduce contamination to the samples.

7.1.3 Trip Blanks

One or more trip blanks will be collected for this sampling event. The laboratory will
provide trip blanks. Trip blanks will be collected at a frequency of 1 in 20 (minimum
of 1 per sampling event).

7.1.4 Field Duplicate Samples

Duplicate soil samples will be collected at sample locations shown in Table 7-1. The
samples will be analyzed for one or more of the following: EPH, Dioxin/Furan, VPH
and PCP. Duplicate samples will be assigned their own separate coded sampling
location number so that the integrity of the samples is insured. Duplicate samples
will be preserved, packaged, and sealed in the same manner as other samples of the
same matrix.

Table 7-1
Duplicate Sample Analysis

Sample ID (Duplicate ID) PCP Dioxin/Furan EPH Screen VPH

BL-BHO4-2 (BL-BH60-2)

X

BL-MWO05-10 (BL-BH61-10)

BL-TP11-2 (BL-TP50-2)

BL-TP25-2 (BL-TP51-2)

FXX X
XXX ([ X

X
X

7.2 Laboratory Quality Control Samples

Laboratory quality control samples will be administered by the laboratory. Quality
Control will be based on written procedures approved by laboratory management
that will be included in the laboratory’s QA plan. Samples collected during this
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7-2

project will be analyzed in accordance with standard (e.g., EPA) and/or nationally
recognized analytical procedures. The purpose of using standard procedures is to
provide analytical data of known quality and consistency. The laboratory will adhere
to the QC requirements specified in the applicable analytical methods. Examples of
laboratory quality control samples used to evaluate laboratory performance include,
but are not limited to, the following:

Method Blanks. Method blanks contain all the reagents used in the preparation and
analysis of samples and are processed through the entire analytical sequence to assess
spurious contamination arising from reagents, glassware, or instrument carry-over
introduced during the analysis.

Calibration Check Samples. One of the working calibration standards that is
periodically used to check that the original calibration is still valid (e.g., continuing
calibration standard).

Laboratory Duplicates. A duplicate aliquot taken from the same sample is carried
through the entire preparative and analytical sequence. Duplicate samples will also
be received from the field. The results of the laboratory and field duplicate samples
are used to estimate the precision of the analytical procedures.

Spiked Samples. Known amounts of a particular constituent are added to high purity
laboratory-grade water or solvent, or to a field sample. The percent recovery of the
added amount is used to estimate the accuracy of the analytical procedure. If
laboratory-grade water or solvent is spiked, the resulting sample may be called a
laboratory control sample or blank spike. If a field sample is spiked, the resulting
sample is a matrix spike or surrogate spike.

Laboratory Control Sample (LCS). This sample is usually prepared from EPA
Environmental Monitoring Systems Laboratory (EMSL) concentrates or National
Institute of Standards and Technology (NIST) standard reference materials. The LCSs
are used to establish that an instrument or procedure is in control. An LCS is carried
through the entire sample preparation and analysis procedure. These samples
provide an indication of whether the laboratory processes are in control, in the
absence of matrix effects.

Matrix Spike (MS). One field sample (submitted to the laboratory as a triple volume
sample) is divided into three aliquots. One aliquot is analyzed as is (without spiking)
and the remaining two aliquots are spiked and analyzed. The percent recovery of the
known spikes provides information on the accuracy of the analysis, matrix
interferences, and provides an indication of the suitability of the method for the
matrix.

Matrix Spike Duplicate (MSD). When two aliquots are spiked, the analytical results
provide information on analytical precision as well as accuracy and matrix
interferences.
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Surrogate Spikes. Samples requiring analysis by GC/MS are routinely spiked with a
series of deuterated analogues of the compounds of interest. These compounds are
used to assess the behavior of actual analytes in individual project samples during the
entire preparation and analysis sequence. Surrogate spike recoveries are also used to
assess accuracy of the analysis.

7.3 Field Variances

As conditions in the field may vary, it may become necessary to implement minor
modification to sampling as presented in this plan. Appropriate notifications will be
made if necessary (Laura Alvey, DEQ Brownfields Coordinator, (406) 841-5062), and
verbal approval will be obtained before implementing the changes. Modification to
the approved work plan will be documented in the field logbook and also in the
report of sampling activities.

Please note that all procedures and definitions described in the SAP supersede the
SOPs included in Appendix B.

7-3

P:\8469 (DEQ)\Berg Lumber Mil\7.0 Reports\Final SAP\Section 7.doc



Section 7
Quality Control

This page is intentionally left blank.

7-4 CDM

P:\8469 (DEQ)\Berg Lumber Mil\7.0 Reports\Final SAP\Section 7.doc



Section 8

References

DEQ. 2004. Berg Lumber Phase II Site Investigation Sampling and Analysis Plan.
April.

Environmental Consulting. 2005. Final Report of Findings for the Berg Lumber Mill
Site, Lewistown, Montana. October.

Pioneer. 2001. Phase I Environmental Assessment for the Berg Lumber Company
Joyland Road, Lewistown, Montana. October.

U.S. Environmental Protection Agency. 2002. EPA Region 9 Preliminary Remediation
Goals with Soil Screening Levels
(www.epa.gov/region09/waste/sfund/ prg/files/02table.pdf).

CDM 8-1

P:\8469 (DEQ)\Berg Lumber Mil\7.0 Reports\Final SAP\Section 8.doc



Section 8
References

This page is intentionally left blank.

8-2 CDM

P:\8469 (DEQ)\Berg Lumber Mil\7.0 Reports\Final SAP\Section 8.doc



Appendix A
Health and Safety Plan



100¢/L/2 SIX'S®¥H | -obed
apordwoduy () srdwo) (X ) *MITATI ANQOIADNOVE
9-$-v-€--1 103081U0OQNS
9-6-v-¢-C°1 UBIOAYIS], SUS BUS[OH-INAD I9A00)) 1N
9-G-v-€-T-1 To3euelN 109l01d BUSIOH-IND v82204 UaMD
9-6v-¢-T1 105UISUY A1

9-G-p-CH@HRUIPIOO)) AldJeS 29 UI[EdH puz

9-G-p-4@HUIPIOO)) A19JES % YI[eaH NS

9-G-p-¢-7-1 ISTBURIA JUSWIUSISSY L0 M

SMS UQ SHILITIFISNOdSHTA AINVIVATO NOISIAIA
syse, HLIS YO 1.D3Arodd HLTVIH NAD 10 ANVJINOD

SYTINWIN ATID IOM 40 STIANVN
SALLI'TTIISNOJSHY ANV TINNOSTAd

"50URI9J01 AQ ue[d AJaJes PUE YI[eaY
st ut pajerodioour are [enueA £19J8S pu YI[BIH JAQD S Ul PAqLIOSIp Siuswenmbal [Ty

() PIo TP M () aoeds pasopoug

() AIoA0D9Y () amoasun)

(frads) oo () [ernsnpuy () amdag

() AN () pafjoguoduny (X ) sAnoeuy
() umowqun () TypueT () 2ATOY
a1quonyddp sv Auvw sv Y021 AdAL ALIS

‘sgurioq pue sud 1591 Swzinn sapduues [10s 199][0))

:(sorduues [ros adeyIns 3931109 *3-3)
SIAOM d'THIA 40 STALLDALIO0

dS?PH IAOYAAY A0 ALVA ()

1M NOIDOHTH 209¢€5-69¥8 EAPOICIRO: L

SHAIINON INAWANANY dSFH( )
(dSPH AIAOHUIAY HONILSIXE OL INTIWANINY (X))

290S-118-901 # ANOHJ LOVINOD INII'ID 19211§ S[peaYD) Ise
KaATY BIne| LOVINOD INAITD puE POy PUBAO[ JO ISUIOD S UO
OH{ BUBIUOW NOLLVZINVOYO INATTD UMO0ISIMIT UMOIUMOP JO ISIMULIOU SI[TUL 7 SSTIAQV ALIS

(uoneSnSIAU] ISJEMPUNOIL) UMOISIMST "B B)

[N ToqumT 319 HINVN LOArOdYd

: # INIINNDO0d LOAr0Ud SI0DDIUOIGNS $H1 pUD D JO 25N weaSo1g A19JeS pue YedsH IWAD
*ONI AP » JASSTIAA JINVO 2a15M]0%X2 2y} 40f ST HUBUNIOP STY] YOI NV1d ALAAVS ANV HLTVAH

-



£00¢/L/e SIX'S8H Z-obeyq

"dV'S 395 asea[d

SjuIod Ajquisssesy pue uoenaeAz sjesipul ‘seuoz poddng pue ‘uoionpay UCHRUILLIBIUOD ‘UOISN[oXT MOYS dVIN J1IS
# INTINND0d LOAr0odd $4019D45U02GNS ST pUD WD JO 251 wei3e1d A19Jes pue YedsH WaD
‘ONI AT 22 ASSTAA JIAVD 24ISN]OX2 211 40f §1 JUPWNIOP STY ] INYOA NV'Id ALJAVS ANV HL'ITVEAH




200¢/./c

SIX'S®H
UOIJEUIUEIU033(] 91IS OJSEM\ SNOPJEZEH SHIT [oUUOSIad PaZIUBUOa S3SES) PassaItWio)
SpINDbIT 3|qISNquWIo) pue sjqetue]§ SpIoyedS INO be1/anQ %0507
SBIY U pUNoJY AJSJES PUBIOAA JaIE M 1A 10 13N DUIOfA siappe SEICSIERITIRE]
S[0U0D SHS BISEAA SNOPIBZEH juswdinb3 AAESH punoiy BUIopn SUoneABdXg buipueH [els)E [enuepy
$5(01d099 puNOIY A[BJES DUIOA JusWdiNbg J8MOd pue S|00 | R18]eS SU0Z NIOMA PUE DIjjed] buidaaxasnon
(*s21d07 JUDAD]2L41 212]2(] "2UlPPING PADZDY Y1 PPOJUMOP 01 $21d0] JUDAS]DL Y] UO ¥91])) +10J 3.1npadoad s, @) sdrerodiodur ued sy,
19910 ()
19710 ()
SUBPMD WAD  sired 2 sdifs (X)) Teor3ojorg ()
"POAOIUAI U22q SALY UOT)BUTUBIUOD Kxsurqoepy Aaespy (X) reorSorompey ( )
J0 $901N0s Je ATJuaLm)) e3le JuTeal] POOM WY PaLmooo s[ids STy, PazLONON () Juotoaq WSAX0 ( )
speoray) desIo (X ) a[qeurel.1/2a1s0[dxy ()
s[eomay)) druedou] () SUNBPIMS WAD ssang proD ()
SUlBPNY WD asI0N (X ) BUIBPINS WaD ssong 1eaH ()
SSHOILIVId ANV
STOHLIN TVSOdSId INASTIJ ANV LSVd S ALITIDVA 21qpo1ddp sv Auvw sp Y22y) NAYAINOD 40 SMIVZVH
10 ()
umowyup) () sen o] ( )
9U0Z UOIIONPAI UOTIRUILILIUOY PUNOIE 199 ¢¢ - suoy 1roddng aAnoeay () ammeoA () o1rxo] (X))
SUOZ UOISNOXa PUNOIL 133 () - SUOZ UONONPIY UOIBUTUEIUO)) sanoeorpey ()  orqewrue] () aatsorro)) ()
SL[Up JO 1YSaY 1SPUI [[UpP SAW] §'[ - SUOZ UOISNOXE
*SENOZ JIIOM 2]quotyddy sv Auvil sp Y23y SSOILSTIALOVIVHD LSV

Ajroads roqi0 () wmowqun () sen ()  98pniS () pHoS(X) pmbri()  :SAJAL ALSVAA

*211s oY) INOYSNOIY) SLaTe IS[BLUS SROLIBA UI JUasaId SI [I0S PIUTR]S WOQIBO0IPAY
wWn2[oNdd "PAleaI] SBM POOM 2IoUM BaIE 11d [9ARIS OU) UT SUONENUSOUOD PIBAS[S e [10s oy ut Jussiad st [eusydorofyoreiusJ -juswdmba pue ssuryoew
SnoLIBA Pue ‘poom a1sem ‘ofid jsnpmes 2818 © 910]§ 0] Pash OSTe Sem IS SY ], "ol SUTBAI-POOM B PUE [[IUI Joquuny € pajeiado [ Ioquim S1ag ayJ,

012 ‘saranfui umowy ‘suonov Louadp 40 suonpdisaaul snolas.d ‘syds ‘Stuwiduiod uszId pNJoU] pAvZLY 01 210]34 1DY] SUCIPUOI IZIUDUIUNG AMOLSIH

# INIINNDO0A LOArOUd S4012D4U0IqNS SH UV QD Jo 257 weigo1g K19§es pue YiEsH JNAD
“ONI TP » YASSTAA JNVD 2415M]9X2 2y 4Of S1 JUDWNIOP STY] IAMOA NV'Id ALIAVS ANV HLTVIH

¢-obed



£00¢/./e

SIX'S8H

y-abeg

Af1oads - 110

SUOTITUNIA]

UOT)ONIISUO))
redroruny

[eo18o[oIpey
[endsoy
[eonnadeuLIey

K1oreroqey

SIUN AUNnOw Yy
“dIHLO

Afoads - 1910

1O Sunesy

SdOd
SOLBWOLY IBI[ONUAJOJ

SjuBOLIQN T
11O 1Ps?Iq

aurfosen)

saIse M ATIO
ISpun) junowy |
*STIO

Af1oads - 19710

s1ot1g
s1918q

(owo1q
‘010[y) pareusdorey

S[O4oITY
SUOQ.IBIOIPAY
SOTJEWOrY

Nl (GBS

ST UROU Y
‘SINFATOS

Af10ads - 10700

swonog Uone[HsI

33pnIs MLOd
sa3pn|s s[eIoN
syuawSrg

syure

Sy unouty
SSTOAYIS

Af1oads - 110

SUIXoI([
S[B19N
I9)[oWS SNOLISJ-UON

Isj[oUWIS SNOLID
S01S9QSsy
s3ur[re, Surjy 10 [[IN

USeAL
Snupyrunouy
SA110s

Af1oads - 1o
suagorey
sjoudyJ

saprue))

S)U] 10 SAA(

sopIonsad
sonsne))

szonbrT Supyord

SpPIOV|
S Aunowty|
*STVOINEHD

“A1032105 dq Spunoww a3puilsa puv saddy a1svu pjoq 10 Y SySiEy

AAVINIANS TVITHLVIA SNIOIVZVH

NMAHIO ueqin ()

"191em doap ureluoo Aewt pue ‘sapts doops sey “yea1) Surdg Sig 03 97[ered sur youp wone3umn uy

ey () Terorounuo)) () [ewpsnpuf () [enuspisay ( X)

(012 *saaazs “sadosypry ‘saut) 4omod ‘sayip ‘s3uipying ‘souipjuoa) saanpaf jpnsnun pup suonpiado ppdiouiid spnjour

‘NOILVINdOd ONIANNOWAAS

STANLVIA ANV NOILIIOSAd

# INHNND0d LOArodd
*ONI HIPIA % YHSSTIA dINVD

S40IODATUOIGNS SI1 PUD J(]) JO ash
2415N]oxX2 2y1 40f 51 JUWNIOP STY |

wieI301g AJOJeS puE [IEsH INGD
N OA NV'Id ALAAVS ANV HLTVAH




1002/L/2 SIX'S®H G-obed

MS-JPO =430 Suooge =] sumi = J e3pnIS ="IS 191 PUNOID = MD oy =v
Ju_wIpag = gs SyuBT, = M1, ASBM = M ssure], = [, Iajep 90eymS = MS [os=¢§
"3)1S JY] I8 98N ]I NoA
[EOIUSYD Yors 10J S(TSIA UB 0 $S390B INOA AJLISA UMOUYU() = ) PIYSIqeISH QUON = AN JIqRIIBAY JON = VN
IN 8SOU PUB UIYS ‘UonelLLIl 9AF vN cw/bw oG cw/Bw G0 Bx/6n 0000€ 10s [ousydoiopyoriuag
4N audeliolyo VN ¥N cw/bn | llos urxoig
TVILNALOd TANSOIXT ALNDV A0 (wdd uy) (Af102ds) (4f102ds) NOILVIINADNOD SLNVNINV.INOD
NOILLVZINOI SLOFAIXT ® SWOLJINAS QONRLUDWO) /St 40 wdd su/But 40 wdd qIAYISIO NAONM
0LOHd Suinaep H1AI AL/ Tad LSAHOIH
"&m H.Z@SDUOQ H\UEONAQ %&SDQ&:QQQSQ M.N.N EQG E\Q.U.\O AY/] Eﬂhwchm %w@.«ﬁ@ ﬁ:& ﬂw—ﬂam EH—U

"ONI HEBPI 2 JHSSTIA JINVD 2418192 2Y1 40f §1 JUIUNIOP S1Y | IWHOA NV'Id ALHAVS ANV HL'TVHH




100¢/L/e SIX'S'8H 9-abed

umowu) () mo(X ) wmpsN() y3ig () "IVIINALOd NOISOTIXA/TATA

:NOLLVOIJILLSOL

(‘yova 210m]Ad ‘spavzvy 1ua4affip aavy sysvr aaayy)sowqun ()  moT(xX) wmmpay ()  ySig () INOILVO'IVAT QIVZVH TIVIIAO
SSINFANTIINOTA IONVTIIAYAS TVIIAAN TVIDAS YN0 ONINIVIL AAZITVIOAdS

QAISLIUI-UON

QAISILU] 9

QATSILIUT-UON

QAISNIUY S

QAISIIJUT-UON]

sAISnIUY ¥

QAISILGUI-UON

SAISIIU] €

SAISILOUT-UON

aAISUY (4
SAISHIUL-UON] . .
L00T Suudg . 159 3nys 191eMpUnoI3 € pue ‘Furjdues
s[1ey Jo sdifs ‘astou
[10s ‘s3ur1oq [10s Sunonpuos Jo JYIISIZA0 PIaL,] .
ATNAIHIS 2IISEAA A3

» QIVZVH SAAVZVH OI4IDHdS - JISV.L Swmqansiq SNOILJIIOSHA MSV.L DIA10AdS

# INTIANDOA LOArodd $4079D.43100gNS S71 pUv WD J0 251 weSo1d A195eS pue NEsH NAD

‘ONI HIPIA 2 JISSTId JIAVD 2A1SM]OXD 21 40f S1 JUIUNIOP STY NHOA NV'Id ALHAVS ANV HLTVHH




100¢/472

SIX'S®H 1-9bed
2EL°0L61 M40 62 18d sisAieue piezey saynsuod uuoy ueyd Alefes pue yyeay siy
usang ung () —_ Us210G Un J—
uona90id Suneay ( ) :$300GI9AQ () Uuo13193101g mcmumow M w :$100q19AQ ( )
9o1a8(q uoneIofy () Toyedy () Toqquy () ol 90142(7 Uonelo]g ( ) Topeay () Taqqny ( ) ol
Keadg o1 1 - g2 K 20]- 2%
SHIL( ) MueyspPAS () 0L feAs () | ~ S eldg oLy () ueys 2a1g () LReas() |~ s 2
MO1aq AJ193ds 11010 papasu JoN ( ) :sj00g T @ mo1aq AJ10ads 1010 papaau joN ( ) :sjoog L w
5 >~ = >
:$9A01312A0 () pyo () m mu N :59A0[312A0 () o0 () ,m mu ®
1804010 () ‘el prey ( ) a s sano[D () ey prey () A Y
:sarof8apun () 5913300 () s _G & :san0[31spun () 15913500 ( ) - n_u -
papasu joN ( ) :$9A0[D pros 298 () — papasu JoN ( ) :s2A0[D) premys 2oeg () =
:sasse[n) A1ages () m M n”y :sassejn) A197eS () m OW o
2y () papasu JoN ( ) :9AF pue pesy cWo,. m.m ~ PO () papasu joN ( ) :9A9 pue pgaH qm“, W <
‘rerea0d word () LR retea0d yior) () g &
[[e12A0)) xoueses ( ) o0 () < o [1e12A0)) xaueres ( ) 2yo () = ©
[[BI9A0D) N2AAL ( ) oseN 2deosg () = 1[BI2A0D) N2AAY () sey adeosg () =
wwoxdy () 28pue) () wuoldy () 28pmre) ()
nng yserds () Mdv () ung yseydg () AV ()
‘nng paje[nsdesus () PUINY ‘vEds () N/ amg pajeqnsdesug () PuY ‘veads () N/
papasu joN ( ) Bumyio) 101g papasujoN ( ) :Arorendssy (@ MDOTH papasu joN () :Buniop) -101g papesujoN ( ) :Awoendsay D MDOTL
uRpS ung () — uda1d§ ung () TN
uondaload Sunesy () xa1e] 830010 () uonoatoid Sutesy (X ) :8300q19AQ ()
1018 IOAQ JT 391A9(T 1801 ( ) 1oyyeaT () nqqny () M ﬂ I01BAN IOAQ JT 99149 uonjeior] ( ) oyea7 () 12qqmy ( ) W ﬂ
Aexdgpory () Sueys pag () woL-pas() | ~ 54 Aexdg o1y () quegs PAS () 20LPAS(X) | = R
Mo1aq AJ19ads o3 papaau 10N ( ) :s100g Mm oo mo[2q Aads g0 papaau joN ( ) :s100g e M 1%
2> 5 E
SMIIN :saA0[81A0 () a0 () < w > :89A01310AQ () 2oyo () 3 -
1594010 () el prey () av 398010 (X ) ey prey (X)) _w
OAd :saao[Stopun () 15913800 () — .G - :sanor31apupny () :s318800) () g
papasu JoN ( ) :s9A01D prays e () y\ LY papasu 10N () $2A0[D prawys 20eg () N Mm
sosselp Ages () | 2 W o sosselp Aies (X)) | § =
30 () papasu joN ( ) :2Ag pue peay om Amu ~ 2o () papasu JoN ( ) :9Aq pue peay qm
resea0) wol) () g qrez0a0) wopd () g
[[B12A0)) xaueIeg ( ) Jy0 () © [[e19A0)) xaueres ( ) 20 () <
10 [e10A0D) NaakL ( ) yseIN adeosyg () > JO {[BIDA0D) oAKT, () seIq odeosy ()
uordy () :08pte) () :uoxdy () P8pure) ()
mng yseds () dv () ung yserds ( ) Ngdv ()
g pajesdeouy () puny ‘veos () ~—— g parensdeouy () LPurry ‘veos ()
papasu joN () :Surgio)) 101d popaau joN ( ) :Arojendssy g SIDOTH papasu joN ( X) :Sunpo[d 101d popasu joN (X ) :Aorendssy v DOTL
‘papaau f1 192Ys Sty Jo §21d0s as1) 2]q1ssod f1 sysv1 dnoin) “Aunss202u sv 21wl 10/pub 2dA1 a1patpuy ysvl Aq Af10ads CINAINIINOA FAILDALOYNA
3# INANNDOA 1LDAroud SL012DLUOIGNS 11 pUD (D JO 351 WeIS01 AJoJes puE PEIH INAD
"ONI HIMPIAL % JASSTAd JIAVD dAISN]IX2 Y1 AOf ST JUIUNIOD SIY ] NHOA NVId ALHAVS ANV HLU'TVAH




100¢/L/e SIX'S®H g-obed

adAj,
ad47,
8-L-9-6-t-€-C-1 :ftoadg
PaPaaN 10N (X ) Afroadg PYIO
adAT,
odfy,
8-L-9-G-v-€-C-1 “Afroadg
POpPaaANION (X ) Af1oadg nYO
odAT,
adA,
8-L-9-G-p-¢-C-1 J0JIUOTA] 3SN(Y
papaaN 10N (X)) Af122dg Jqeaidsay
9dAT,
ad£y,
8L9-6p¢T1
POPaaN 10N (X ) “Afroadg seo) d3urg
odAT,
8-L-9-S¥¢C1 10319912
PPN 10N ( X) uonezIuoY Suref]
Arayes 29 qieay [[e) oIy yixg wdd g1< adAL
$9qM) 1010919p AUSZUAQ 9s[) (T [9AST wdd o 01 | - dwrey A2
1927 'udd 1 01 p3yq sanranoe ulug 10393191
PapasN 1N { ) Af1oadg uoneZIuoIo}oyJ
ZY Ysiquisg Y gug< 8-L9-S¥ €T 1 193N A3AIng
PapaaN 10N (X ) WSH Gion :punoxdyoeg X ¢ uoneipey
210NIDAB/YSD] 1dNdidIu] 70 %S 61>
OSHS &uou ‘uafop uasx0 0 %0°1T>
JpuLiou ua3dx 7O %0°'12
21NIVABYSDY 1AdNLI2IUT PADZDY UOISOJAXT TIT %ST<
OSHS &firou ‘pavzoy uoisojdxa ppyusiod THT %ST-01 8-L-9-6Y-¢-T-1 10je21puy Se5)
P3p3aN1ON (X ) pavzoy uoisojda oN 19T %01-0 3qnsnquio)
SINFININOO SANI'TAAIND NOILLOV MSVL INHNOQALSNI
"papaau fi s1aaYys [puonIpp Yooy A4vssacau sp adl1 aipapuy ysvi Aq Af102dg INAININOA ONIIOLINOIW
# INTINND0dA LOArodd $40100.43U00gNS S71 puv WD f0 251 weI301g A19§eS PUE IESH INAD

"ONI THAMPIA 2 YASSTAA JIAVD 2AISN]OXD 2y AOf ST JUIUNIOP SIY ] IWHOA NV Id ALAAVS ANV HL'TVIH




£00¢/L/c

POYIdIA] [esodsi(] pue JuawuIB}uo))

POYIIIAl [esodsi(] pue JUSUIRIUO))

SX'S¥H 6-abed
dayo () suedoid ( ) sjudg [essuly ()
IS Anaonpuod ( ) uaboIAH ( ) HBYo () loueyion ( ) dayl0 () epixoipAH wnipos ()
spJepuels Hd ( ) auejuad ( ) POV OLIN ( ) auoydy ( ) pIOY ondY ( ) pIOY ouNYING ( )
apixouojy uogue) ( ) sueye ( )|  1ouedoudos) ( ) n Xouinbry () piov olquoosy () PIOY OLYN ( )
apying uabouspAH ( )  sualfingosi wdd ool ( ) auexsH ( ) wy XOUOOlY ()| aleovoulz( ) ploy OUOIYO0IPAH ( )
uoneiqijed uoneunweuooaq SaAljenlssald
J1ISNO LHONO¥ 39 0L STIVINILVIN SNOAYVZVH
dvs 01 19399 dV'S 01 19594 dvs 03 1959y

POYIRIA [eSodsI(] pue JusWIUIE}UO))

PapaaN 10N ( )

dvs 03 1959y

‘WDABDIP YOUND 40 MOJ2q PZIIDUIMNG
uoneuuEIu0da( Judwdinby Aavag

PIpaaN ION ()

dVS 03 1959y

“WDASDIP YODUD 10 MOJ2q 2ZIIDMUNG
uoneueIucdd( Judwdmby Sunpdueg

papaaN 10N ( )

dVS 03 1359y

‘wpAZ0IP YoUIID 40 MO[Eq FZLIDUWUWNG
UOIJBUTUIBIUOII(] [SUUOSIdJ

OML IV SV SANOZ LJ0dd1S ¥ ‘NOILVNINVINODAA ‘NOISNTOXT ONLLVIOIANI dVIN ALIS HOVILV

SHINAID0Ud NOILLVNINVINODIAA

# INTANDO0dA LDIAr0odd
"ONI HIDPIA ¥ HSSTAA JANV)D

SA012DLU0OGNS SI1 pUD (D JO 25N
2AISNIOXD Y] AOf ST JUIWNIOP SIY

wie1301g A39JeS pue [IEoH INAD

JAYOA NV'Id ALHIVS ANV HL'TVAH




£00¢/L/c

SIX'S8H

01-abeg

SO §' | rendsoq] 03 sduelsI(]

sa[m g°(Q 08 -3991 Yify U

oNUTIUOD ‘SA[IUL [°() 03-1S3 M 1951 Yl UO INUTITOY) ‘SI[TUX [ () 05-1901S Yy UO
WSy 1eag ‘SI[IW 9°() 05-proy pue[Aof U0 JYSNY W], 191G S[PLSYD) 18 LIBIS

:[endsof] 03 2oy

:90URNQUIY INOF[- JO SWEN
:[endsoH 1e 1083U0)) JO SweN

L00Z ‘L0 9y A

amyeudis WSH

are(g

amyeudis DSHA

L00T L0QT  erQ

(werd yows udrs ysnw B SHH) STVAOQUIAY NV'Td ALTAVS ANV HLTVIH

839204 UMD £q poredalg

[1i4 s)ea1q jusnbay pue ‘puey Uo aq [[iM Io1em Jo Auapd ‘uirem ‘AI19A 9Ie SUONIPUOD
JI "OIOMI9A ULIBA B UL USR] 3q [IM SB2Iq Juanbaly pue wom o4 [[ix Surqlopd

"BoIR 00D © UI Uaye) 2q

11LL-g6c QMAMHMMMMMW MMM mm”MHMH HHHMM uLesm ‘prod AIsA 31 SUONIPUOd J] smoy JIAep SuLmp paronpuos aq [[im JI1o g
INOHdJ AIDNITDHIAWA TVIIAIIN
VHOM - LLL /008 98BYD) YrouUa] uerorsAyd [euonednsdQ
¢ - TCT/ 008 SprauoneN I9IUS7) [OIUO7) UosIod
jusunreda( yireey
[§19) 9010( AJBIS
116 Jusunredo(y 20104
116 Tusuneda(q d11g MO[2q IZLIDUUNG HALLVIIVN ALIAVS
1212 - 2Ly (008) BURJUOIA] Toquny [1ds arelg 00¢6 - ¥ / 008 % Aoudgrowry OTALINAHD
AoUady [RIUSUIUONAUY (A3100ds) 19710
(Af10ads) 1910 juswageuey AIoe]
905-118-90% AoATv eme] 1581U07) JUSTD 8CI8 - 6¢£S/CEL 4 AouaBreury MOY-47 INAD
LTYT-1¥7-90% 124007 17 10)eUIpI00)) A195eS 1S ¢088 - vT¥ / 008 # uodoy ases[oy Vda
90t I-1+P-90Y ©39zod uomn) 1o3euely 109fo1g auoydaro, aug
6909 - TSY / L19 Yeqerjs wif  1o3eueA A19jES pUE YI[ESH Addng 11 M
ANOHJ JINVN JLOVINOD ADNIDIYHNA SLOVINOD ADNIDIYHAINT
# INAINND0d IDALoUd SA01ODLIU0DGNS S11 pUD (T JO a51 weasolg AJoyes pue Ifeay INAD

*ONI TIMPIA ¥ YASSHAA JINVD

DAISNIOXD 3Y] JOf S1 JUSWNIOP STY [

INHOA NV'Id ALTAVS ANV HLTVIH




HEALTH AND SAFETY PLAN SIGNATURE FORM

CDM Health and Safety Plan

All site personnel must sign this form indicating receipt of the H&SP. Keep this original on site. It becomes part of the

permanent project files. Send a copy to the Health and Safety Manager (HSM).

SITE NAME/NUMBER: Berg Lumber Mill

DIVISION/LOCATION: West/Helena

CERTIFICATION:

I understand, and agree to comply with, the provisions of the above referenced H&SP for work activities on this project. 1
agree to report any injuries, illnesses or exposure incidents to the site Health and Safety Coordinator (SHSC). I agree to

inform the SHSC about any drugs (legal and illegal) that I take within three days of site work.

PRINTED NAME

SIGNATURE

DATE

Page-11

H&S .xIs

2/7/2007
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Sample Custody Revision: 4
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Page 1 of 7
Prepared: _ David O. Johnson Technical Review: Shelley Thibeault
QA Review: _ Laura Splichal Approved:
Issued: W %d/

Signature/Date

1.0 Objective

Due to the evidentiary nature of samples collected during environmental investigations, possession
must be traceable from the time the samples are collected until their derived data are introduced as
evidence in legal proceedings. To maintain and document sample possession, sample custody
procedures are followed. All paperwork associated with the sample custody procedures will be
retained in CDM Federal Programs Corporation (CDM) files unless the client requests that it be
transferred to them for use in legal proceedings or at the completion of the contract.

Note: Sample custody documentation requirements vary with the specific EPA region or client. This
SOP is intended to present basic sample custody requirements, along with common options. Specific
sample custody requirements should be presented in the project-specific quality assurance (QA)
project plan or project-specific modification or clarification form (see Section U-1).

2.0 Background

2.1 Definitions

Sample - A sample is material to be analyzed that is contained in single or multiple containers
representing a unique sample identification number.

Sample Custody - A sample is under custody if:

1. Ttis in your possession

2. Itis in your view, after being in your possession
3. It was in your possession and you locked it up
4. Itis in a designated secure area

Chain-of-Custody Record - A chain-of-custody record is a form used to document the transfer of
custody of samples from one individual to another.

Custody Seal - A custody seal is a tape-like seal that is part of the chain-of-custody process and is used
to detect tampering with samples after they have been packed for shipping.

Sample Label - A sample label is an adhesive label placed on sample containers to designate a sample
identification number and other sampling information.

Sample Tag - A sample tag is attached with string to a sample container to designate a sample
identification number and other sampling information. Tags may be used when it is difficult to
physically place adhesive labels on the container (e.g., in the case of small air sampling tubes).
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3.0 Responsibilities
Sampler - The sampler is personally responsible for the care and custody of the samples collected until
they are properly transferred or dispatched.

Field Team Leader - The field team leader (FTL) is responsible for ensuring that strict chain-of-custody
procedures are maintained during all sampling events. The FTL is also responsible for coordinating
with the subcontractor laboratory to ensure that adequate information is recorded on custody records.
The FTL determines whether proper custody procedures were followed during the fieldwork and
decides if additional samples are required.

Field Sample Custodian - The field sample custodian, when designated by the FTL, is responsible for
accepting custody of samples from the sampler(s) and properly packing and shipping the samples to
the laboratory assigned to do the analyses. A field sample custodian is typically designated only for
large and complex field efforts.

4.0 Required Supplies

» Chain-of-custody records (applicable client or CDM forms) = Custody seals
= Sample labels or tags = (lear tape

5.0 Procedures

5.1 Chain-of-Custody Record

This procedure establishes a method for maintaining custody of samples through use of a chain-of-
custody record. This procedure will be followed for all samples collected or split samples accepted.

Field Custody

1. Collect only the number of samples needed to represent the media being sampled. To the
extent possible, determine the quantity and types of samples and sample locations prior to the
actual fieldwork. As few people as possible should handle samples.

2. Complete sample labels or tags for each sample using waterproof ink.

3. Maintain personal custody of the samples (in your possession) at all times until custody is
transferred for sample shipment or directly to the analytical laboratory.

Transfer of Custody and Shipment

1. Complete a chain-of-custody record for all samples (see Figure 1 for an example of a chain-of-
custody record. Similar forms may be used when requested by the client). When transferring
the possession of samples, the individuals relinquishing and receiving will sign, date, and note
the time on the record. This record documents sample custody transfer from the sampler, often
through another person, to the sample custodian in the appropriate laboratory.

= The date/time will be the same for both signatures when custody is transferred directly to
another person. When samples are shipped via common carrier (e.g., Federal Express), the

CMH Technical Standard Operating Procedures



SOP 1-2

Sample Custody Revision: 4
Date: March 1, 2004
Page 3 of 7

date/time will not be the same for both signatures. Common carriers are not required to
sign the chain-of-custody record.

= [Inall cases, it must be readily apparent that the person who received custody is the same
person who relinquished custody to the next custodian.

= [f samples are left unattended or a person refuses to sign, this must be documented and
explained on the chain-of-custody record.

Note: If a field sample custodian has been designated, he/she may initiate the chain-of-custody record,
sign, and date as the relinquisher. The individual sampler(s) must sign in the appropriate block, but
does (do) not need to sign and date as a relinquisher (refer to Figure 1).

2. Package samples properly for shipment and dispatch to the appropriate laboratory for analysis.
Each shipment must be accompanied by a separate chain-of-custody record. If a shipment
consists of multiple coolers, samples in the coolers may be recorded on a single chain-of-
custody record.

3. The original record will accompany the shipment, and the copies will be retained by the FTL
and, if applicable, distributed to the appropriate sample coordinators. Freight bills will also be
retained by the FTL as part of the permanent documentation. The shipping number from the
freight bill shall be recorded on the applicable chain-of-custody record.

Procedure for Completing CDM Example Chain-of-Custody Record

The following procedure is to be used to fill out the CDM chain-of-custody record. The record
provided herein (Figure 1) is an example chain-of-custody record. If another type of custody record
(i.e., provided by the EPA contract laboratory program or a subcontract laboratory) is used to track the
custody of samples, the custody record should be filled out in its entirety.

Record project number.

N

Record FTL for the project (if a field sample custodian has been designated, also record this
name in the “Remarks” box).

Record the name and address of the laboratory to which samples are being shipped.
Enter the project name/location or code number.

Record overnight courier’s airbill number.

Record sample location number.

Record sample number.

Note preservatives added to the sample.

Y N AW

Note media type (matrix) of the sample.
10. Note sample type (grab or composite).
11. Enter date of sample collection.

12. Enter time of sample collection in military time.

CMH Technical Standard Operating Procedures
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Figure 1
Example CDM Chain-of-Custody Record

125 Masden Lane, Bsh Floor
CDM R CHAIN OF CUSTODY
[212) FAE-0123 HECD HD
Fax: (212) TAE-E114
PROJECT 1D, FIELD TEAM LEADER LABDRATORY DATE SHIPPED
AND ADDAESS
FROJECT NAME/LOCATION AIRBILL HQ.
LAE COMTRACT:
MEDL TYPE PRESERVATIVES SAMPLE TYPE
1. Surlaca Watar 1. HCI, pH <2 5 = Grah
&, Grourdwabar 2, HNOE, pH <2 G = Composita 5=
A Leachaie A NaOH, pH =12 g i
4, Fledd 0 4. HESDA, pH =2 s
B Soil'Sediment 5. Zing Acptale, pH =8 9 g
£ O 8. lea Only a
T Waste 7. Mot Presenied il E
8. Oiher a. Ot Ha
B
SAMPLE LABORATORY |PAESER: | MEDIA [SaAMPLE 20__| TIME %
LOCATION SAMPLE  [WATIVES | TYPE | TYPE | DATE [SAMPLED REMARKS
M, MUMBER ADOED | (Mot il MSIMSD)
= :
2.
a.
4,
A,
.
7
q.
4.
10
SAMPLER SIGHATURES:
AELINCANISHE D EY; DATETIRE | BECTWERDY; OATETE | ALMNLESAED Y URTEHIF-'I‘_l AEGENVED B [ATETIME
(FTINT] FTUNT I PRETI
(E30H) RN 150 | 1500
RELINCUISHEDEY: DATETIME| RECENWEDEY: CATEMIME | RELINOLIEHED B I:l.-!uTE"I'lh'E| RECENED BY CWTETIME
(FHENT) FIHT [l il T
TETH R e | AR
COMMENTE:
CISTRBUTIIN: 'Whito oind yollkos Copss SOCOMDany SEMOs Shiomant 40 lboralony: ol s ooy netsi nod by kamtany. Pink copy mdsined by samplons. 148

Note: If requested by the client, different chain-of-custody records may be used. Copies of the
template for this record may be obtained from the Chantilly Graphics Department.
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13. When required by the client, enter the names or initials of the samplers next to the sample
location number of the sample they collected.

14. List parameters for analysis and the number of containers submitted for each analysis.

15. Enter matrix spike/matrix spike duplicate (MS/MSD) if sample is for laboratory quality
control or other remarks (e.g., sample depth).

16. Sign the chain-of-custody record(s) in the space provided. All samplers must sign each record.
17. If sample tags are used, record the sample tag number in the “Remarks” column.

18. The originator checks information entered in Items 1 through 16 and then signs the top left
“Relinquished by” box, prints his/her name, and enters the current date and time (military).

19. Send the top two copies (usually white and yellow) with the samples to the laboratory; retain
the third copy (usually pink) for the project files. Retain additional copies for the project file or
distribute as required to the appropriate sample coordinators.

20. The laboratory sample custodian receiving the sample shipment checks the sample label
information against the chain-of-custody record. Sample condition is checked and anything
unusual is noted under “Remarks” on the chain-of-custody record. The laboratory custodian
receiving custody signs in the adjacent “Received by” box and keeps the copy. The white copy is
returned to CDM.

5.2 Sample Labels and Tags
Unless the client directs otherwise, sample labels or tags will be used for all samples collected or
accepted for CDM projects.

1. Complete one label or tag with the information required by the client for each sample container
collected. A typical label or tag would be completed as follows (see Figure 2 for example of
sample tag; labels are completed with the equivalent information):

Record the project code (i.e., project or task number).

Enter the station number (sample number) if applicable.

Record the date to indicate the month, day, and year of sample collection.

Enter the time (military) of sample collection.

Place a check to indicate composite or grab sample.

Record the station (sample) location.

Sign in the space provided.

Place a check next to “yes” or “no” to indicate if a preservative was added.

Place a check under “Analyses” next to the parameters for which the sample is to be
analyzed. If the desired analysis is not listed, write it in the empty slot. Note: Do not write
in the box for “laboratory sample number.”

= Place or write additional relevant information under “Remarks.”

2. Place adhesive labels directly on the sample containers. Place clear tape over the label to protect
from moisture.

3. Securely attach sample tags to the sample bottle. On 2.27 liter (80 oz.) amber bottles, the tag
string may be looped through the ring style handle and tied. On all other containers, it is

CMH Technical Standard Operating Procedures
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Figure 2
Example Sample Tag

Preservative:
- Yes [ No O

Deslgnate:

ANALYSES

,E BOD Anlons
Solids (rss) (o9 55
COD, TOC, Nutrients
Phanolics

Mearcury

Mslals

Cyanide

0il and Greasa

| Organics GC/MS
Priority Pollutants
Volatile Organics
Pesticldes
Mutagenicity
Bacterlology

Sarmplorn (Signatures)

Remarks:

Station Location

Tag No. Lab SBarmpls Mo,

3-3023215

Project Code | Station Mo. | Month/Day/fear ‘ Tims

Note: Equivalent sample labels or tags may be used.

Technical Standard Operating Procedures



SOP 1-2

Sample Custody Revision: 4
Date: March 1, 2004
Page 7 of 7

recommended that the string be looped around the neck of the bottle, then twisted and re-
looped around the neck until the slack in the string is removed.

4. Double-check that the information recorded on the sample tag is consistent with the
information recorded on the chain-of-custody record.

5.3 Custody Seals
Two custody seals must be placed on opposite corners of all shipping containers (e.g., cooler) prior to
shipment. The seals should be signed and dated by the shipper.

Custody seals may also be placed on individual sample bottles. Check with the client or refer to EPA
regional guidelines for direction.

5.4 Sample Shipping
The CDM standard operating procedure listed below defines the requirements for packaging and
shipping environmental samples.

= CDM Federal SOP 2-1, Packaging and Shipping Environmental Samples

6.0 Restrictions/Limitations
Check with the EPA region or client for specific guidelines. If no specific guidelines are identified, this
procedure should be followed.

For EPA Contract Laboratory Program (CLP) sampling events, combined chain-of-custody/ traffic
report forms or other EPA-specific records may be used. Refer to regional guidelines for completing
these forms.

The EPA FORMS 1II Lite™ software may be used to customize sample labels and custody records when
directed by the client or the CDM project manager.

7.0 References
U.S. Environmental Protection Agency, EPA Guidance for Quality Assurance Project Plans, EPA QA/G-5,
EPA/600/R-98/018, February 1998, Section B3.

U.S. Environmental Protection Agency, National Enforcement Investigations Center, Multi-Media
Investigation Manual, EPA-330/9-89-003-R, Revised March 1992, p.85.

U.S. Environmental Protection Agency, Contract Laboratory Program (CLP), Guidance for Field Samplers,
EPA-540-R-00-003, Draft Final, June 2001, Section 3.2.

U.S. Environmental Protection Agency, FORMS II Lite™ User’s Guide, March 2001.

U.S. Environmental Protection Agency, Region IV, Environmental Investigations Standard Operating
Procedures and Quality Assurance Manual, May 1996, Section 3.3.

U.S. Army Corps of Engineers, Requirements for the Preparation of Sampling and Analysis Plan, EM 200-1-3,
February 2001, Appendix F.
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1.0 Objective

The objective of this standard operating procedure (SOP) is to define the techniques and requirements
for collecting surface soil samples.

2.0 Background

Surface soils are generally defined as the soils extending from ground surface to approximately 30
centimeters (cm) (1 foot) below ground surface (bgs). Surface soil samples are frequently collected from
0 to 15 cm (0 to 6 inches) bgs. The techniques and protocols described herein may be used to collect
other surface media, including sediment and sludge.

2.1 Definitions
Surface Soil - The soil that exists down from the surface approximately 30 cm (1 foot). Depending on
application, the soil interval to be sampled will vary.

Grab Sample - A discrete portion or aliquot taken from a specific location at a given point in time.

Composite - Two or more sub-samples taken from a specific media and site at a specific point in time.
The sub-samples are collected and mixed, then a single average sample is taken from the mixture.

Spoon/Scoop - A small stainless steel or Teflon® utensil approximately 15 cm (6 inches) in length with a
stem-like handle.

Trowel - A small stainless steel or Teflon shovel approximately 15 to 20 cm (6 to 8 inches) in length with
a slight (approximately 140°) curve across the length. The trowel has a stem-like handle (for hand
operation). Samples are collected with a spooning action.

2.2 Discussion

Surface soil samples are collected to determine the type(s) and level(s) of contamination and are often
important to risk assessment. These samples may be collected as part of an investigative plan, site-
specific sampling plan, and/or as a screen for “hot spots,” which may require more extensive sampling.

Sediment(s) and sludge(s) that have been exposed by evaporation, stream rerouting, or any other means
are collected by the same methods as those for surface soil(s). Typically the top 1 to 2 cm of material,
including vegetation, are carefully removed before collection of the sample.

Surface soil and exposed sediment or sludge are collected using stainless steel and/or Teflon-lined
trowels or scoops.
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2.3 Associated Procedures

CDM Federal SOP 1-2, Sample Custody

CDM Federal SOP 2-1, Packaging and Shipping Environmental Samples

CDM Federal SOP 4-1, Field Logbook Content and Control

CDM Federal SOP 4-5, Field Equipment Decontamination at Non-Radioactive Sites

3.0 Responsibilities

Site Manager - The site manager is responsible for ensuring that sampling efforts are conducted in
accordance with this procedure and any other SOPs pertaining to specific media sampling. The site
manager must also ensure that the quantity and location of surface soil samples collected meet the
requirements of the site-specific plans.

Field Team Leader - The field team leader is responsible for ensuring that field personnel collect surface
soil samples in accordance with this procedure and other relevant procedures.

4.0 Required Equipment

Insulated cooler and clear waterproof sealing tape

Ice bags or “blue ice”

Latex or appropriate gloves

Plastic zip-top bags

Personal protective clothing and equipment

Stainless steel and/or Teflon-lined spatulas and pans, trays, or bowls
Stainless steel and/or Teflon-lined trowels or spoons (or equipment as specified in the site-
specific plans)

Plastic sheeting

Project plans (work plan/health and safety plan)

Appropriate sample containers

Field logbook

Indelible black ink pen and/or marker

Sample chain-of-custody forms

Custody seals

Decontamination supplies

Additional equipment is discussed in Section 5.2.2, VOC Field Sampling/Preservation Methods.

5.0 Procedures
5.1 Preparation
The following steps must be followed when preparing for sample collection:

1. Don the appropriate personal protective clothing as dictated by the site-specific health and safety
plan.

2. Locate sampling location(s) in accordance with project documents (e.g., work plan) and
document pertinent information in the appropriate field logbook. When possible, reference
locations back to existing site features such as buildings, roads, intersections, etc.
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Processes for verifying depth of sampling must be specified in the site-specific plans.

Place clean plastic sheeting on a flat, level surface near the sampling area, if possible, and place
equipment to be used on the plastic; place the insulated cooler(s) on separate plastic sheeting.

A clean, decontaminated trowel, scoop, or spoon will be used for each sample collected. Other
equipment may be used (e.g., shovels) if constructed of stainless steel.

5.2 Collection
The following general steps must be followed when collecting surface soil samples:

1.

5.

Surface soil samples are normally collected from the least contaminated to the most
contaminated areas, if known.

Document the sampling events, recording the information in the designated field logbook.
Document any and all deviations from SOPs in the field logbook and include rationale for
changes. See CDM Federal SOP 4-1.

Carefully remove stones, vegetation, snow, etc. from the ground surface in the immediate
vicinity of the sampling location.

First collect required sample aliquot for volatile analyses as well as any other samples that would
be degraded by aeration. Follow with collection of samples for other analyses.

Decontaminate sampling equipment between sample locations. See CDM Federal SOP 4-5.

5.2.1 Method for Collecting Samples for Volatile Organic Compound (VOC) Analysis
The requirements for collecting grab samples of surface soil for VOCs or other samples degraded by
aeration are as follows:

1.

2.

VOC samples shall be collected with the least disturbance possible.

VOC samples shall be collected as grab samples; however, the method of collection will vary
from site to site, based on data quality objectives and the degree of known or suspected
contamination.

Complete sample label by filling in the appropriate information and securing the label to the
container. Cover the sample label with a piece of clear tape.

Use a clean stainless steel or Teflon-lined trowel or spoon (or tube) to collect sufficient material
in one grab to fill the sample containers.

With the aid of a clean stainless steel spatula, quickly fill the sample containers directly from the
sampling device, removing stones, twigs, grass, etc., from the sample. Fill the containers as full
and compact as possible to minimize headspace.

Immediately secure the Teflon-lined cap(s) on the sample container(s).
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7. Wipe the containers with a clean Kimwipe or paper towel to remove any residual soil from the
exterior of the container.

8. Place the containers in individual zip-top plastic bag(s) and seal the bag(s).

9. Pack all samples as required. Include properly completed documentation and affix signed and
dated custody seals to the cooler lid.

Note: A trip blank should be included with sample coolers containing VOC samples. QC sample
requirements vary from project to project. Consult the project-specific work plan for requirements.

5.2.2 VOC Field Sampling/Preservation Methods

The following four sections contain SW-846 test methods for sampling and field preservation. These
methods include EN CORE™ Sampler Method for low-level analyses, EN CORE Sampler Method for
high-level analyses, acid preservation for low-level analyses, and methanol preservation for high-level
analyses. These methods are very detailed and contain equipment requirements at the beginning of each
section.

When collecting soil samples using the EN CORE Sampler Method, collection of soil for moisture
content analysis is required. Results of this analysis are used to adjust “wet” concentration results to
“dry” concentrations to meet analytical method requirements.

Note: Some variations from these methods (e.g., sample volume) may be required depending on the
contracted analytical laboratory.

5.2.2.1 EN CORE Sampler Collection for Low Level Analyses (21 ug/kg)
EN CORE Sampling Equipment Requirements
The following equipment is required for low-level analysis:

= Three 5-gram (g) samplers

Note: The sample volume requirements are general requirements. Actual sample volumes, sizes, and
quantities may vary depending on client or laboratory requirements.

One 110-milliliter (mL) (4-ounce) widemouth glass jar or applicable container for moisture analysis
= One T-handle
= Paper towels
EN CORE Sampling Steps for Low Level Analysis

1. Remove sampler and cap from package and attach T-handle to sampler body.

2. Quickly push the sampler into a freshly exposed surface of soil until the O-ring is visible within
the hole on the side of the T-handle. If the O-ring is not visible within this window, then the
sampler is not full.
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3. Extract the sampler and wipe the sampler head with a paper towel so that the cap can be tightly
attached.

4. Push cap on with a twisting motion to secure to the sampler body.

5. Rotate the sampler stem counterclockwise until stem locks in place to retain sample within the
sampler body.

6. Fill out sample label and attach to sampler.
7. Repeat procedure for the remaining two samplers.

8. Collect moisture sample in 110-mL (4-ounce) widemouth jar using a clean stainless steel spoon
or trowel.

9. Store samplers at 4° Celsius (C), +2°C. Samples must be shipped and delivered to the analytical
laboratory for extraction within 48 hours.

Note: Verify requirements for extraction/holding times.

5.2.2.2 Acid Preservation Sampling for Low Level Analyses (21 ug/kg)

Note: Determine specific field acid preservation procedure based on the requirements specified in the
analytical method to be employed. Variations between analytical methods exist with respect to field acid
preservation.

Acid Preservation Sampling Equipment Requirements
The following equipment and supplies are required if field acid preservation is required:

One 40 mL VOA vial with acid preservation (for field testing of soil pH)
Two pre-weighed 40 mL VOA vials with acid preservative and stir bar (for lab analysis)
Two pre-weighed 40 mL VOA vials with water and stir bar (in case samples cannot be pre-
preserved)
= One pre-weighed jar that contains methanol or a pre-weighed empty jar accompanied with a
pre-weighed vial that contains methanol (for screening sample and/or high level analysis)
One 110-mL (4-oz) widemouth glass jar or applicable container for moisture analysis
One 55-mL (2-0z) jar with acid preservative (in case additional acid is needed due to high soil pH)
One appropriately sized scoop capable of delivering 1 g of solid sodium bisulfate
pH paper
Weighing scale capable of reading to 0.01 g
Set of balance weights used in daily balance calibration
Gloves for working with pre-weighed sample vials
Paper towels
Sodium bisulfate acid solution (NaHS04)
A cutoff plastic syringe or other coring device capable of collecting sufficient sample volume (5 g)
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Testing Effervescing Capacity of Soils
Soils must be tested with acid to determine the amount of effervescing that will occur when preserved
with acid. Effervescing will drive off VOCs as well as create a high pressure in a sealed vial that could
result in the explosion of the sample container. The following steps provide information on the
effervescing capacity of the soil.

1. Place approximately 5 g of soil into a vial that contains acid preservative and no stir bar.

2. Do not cap this vial as it may EXPLODE upon interaction with the soil.

3. Observe the sample for gas formation (due to carbonates in the soil).

4. If vigorous or sustained gas emissions are observed, then acid preservation is not acceptable to
preserve the sample.

= In this case the samples need to be collected in the VOA vials with only water and a stir bar.
The vials with acid preservative CANNOT be used.

5. If a small amount or no gas formation occurs, then acid preservation is acceptable to preserve the
sample. Keep this testing vial for use in the buffering test detailed below.

= In this case the samples need to be collected in the VOA vials with the acid preservative and
a stir bar.

Testing Buffering Capacity of Soils
The soils must be tested to determine the quantity of acid that is required to achieve a pH reading of <2

standard units (STUs). The following steps will assist in determining this quantity.

1. If acid preservation is acceptable for sampling soils, then the sample vial that was used to test the
effervescing capacity of the soils can be used to test the buffering capacity.

2. Cap the vial that contains 5 g of soil, acid preservative, and no stir bar from Step 1 in the
effervescing test.

3. Shake the vial gently to homogenize the contents.
4. Open the vial and check the pH of the acid solution with pH paper.
= [f the pH paper reads below 2, then the sampling can be done in the two pre-weighed 40 mL
VOA vials with the acid preservative and stir bar. Since the pH was below 2, it is not
necessary to add additional acid to the vials.

= [f the pH paper reads above 2, then additional acid needs to be added to the sample vial.

5. Use the jar with the solid sodium bisulfate acid and add another 1 g of acid to the sample.
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6.

7.

Cap the vial and shake thoroughly again.
Repeat Step 4.

= [f the pH paper reads below 2, then the sampling can be done in the two pre-weighed 40 mL
VOA vials with the acid preservative and stir bar and 1 g extra of acid.

= Make a note of the extra gram of acid needed so the same amount of acid can be added to the
vials the lab will analyze.

= [f the pH paper reads above 2, repeat Steps 5 through 7 until the sample pH <2 STUs.

Now that the soil chemistry has been determined, the actual sampling can occur. The procedure stated
below assumes the correct vials are used based on the guidance discussed.

Sample Preservation Steps

1.

2.

10.

11.

12.

Wear gloves during all handling of pre-weighed vials.

Add more acid if necessary (based on the buffering capacity testing discussed in the previous
section).

Quickly collect a 5-g sample using a cutoff plastic syringe or other coring device designed to
deliver 5 g of soil from a freshly exposed surface of soil.

Carefully wipe exterior of sample collection device with a clean paper towel.

Quickly transfer the sample to the appropriate VOA vial, using caution when extruding the
sample to prevent splashing of the acid in the vial.

Remove any soil from the threads of the sample vial using a clean paper towel.

Cap vial and weigh the jar to the nearest 0.01 g.

Record exact weight on sample label.

Repeat sampling procedure for the duplicate VOA vial.

Weigh the vial containing methanol preservative to the nearest 0.01 g. If the weight of the vial
with methanol varies by more than 0.01 g from the original weight recorded on the vial, discard
the vial. If the weight is within tolerance, it can be used for soil preservation below.

Take the empty jar or the jar that contains the methanol preservative.

Quickly collect a 5-g or 25-g sample using a cutoff plastic syringe or other coring device designed

to deliver 5 g or 25 g of soil from a freshly exposed surface of soil. The 5-g or 25-g size is dependent
on who is doing the sampling and requirements specified by the client or analytical laboratory.
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13. Carefully wipe the exterior of the collection device with a clean paper towel.

14. Quickly transfer the soil to an empty jar or a jar that contains methanol. If extruding into a jar
that contains methanol, be careful not to splash the methanol outside of the vial.

15. If the jar used to collect the soil plug was empty before the soil was added, immediately preserve
with the methanol provided, using only one vial of methanol preservative per sample jar.

16. Remove any soil from the threads of the sample vial using a clean paper towel and cap the jar.

17. Weigh the jar with sample to the nearest 0.01 g and record the weight on the sample label.

18. Collect dry weight sample using a clean stainless steel spoon or trowel.

19. Store samples at 4°C, £2°C.

20. Ship sample containers to the analytical laboratory with plenty of ice and in accordance with
ltj)(e)ﬁggﬁ;e‘nt of Transportation (DOT) regulations (CORROSIVE. FLAMMABLE LIQUID.

5.2.2.3 EN CORE Sampler Collection for High Level Analyses (>200 ug/kg)
EN CORE Sampling Equipment Requirements
The following equipment is required for high-level analysis.

= One 5-g sampler or one 25-g sampler

Note: The volume requirements specified are general requirements. Actual sample volumes, container
sizes, and quantities may vary depending on client or laboratory requirements.

= One 110-mL (4-oz) widemouth glass jar or applicable container specified for moisture analysis

= One T-handle

= Paper towels

EN CORE Sampling Steps for High Level Analysis

1. Remove sample and cap from package and attach T-handle to sampler body.

2. Quickly push the sampler into freshly exposed surface of soil until the O-ring is visible within the
hole/window on the side of the T-handle. If the O-ring is not visible within the window/hole,
then the sampler is not full.

3. Use a clean paper towel to quickly wipe the sampler head so that the cap can be tightly attached.

4. Push cap on with a twisting motion to secure to the sampler body.

5. Fill out sample label and attach to sampler.

CMH Technical Standard Operating Procedures




SOP 1-3

Surface Soil Sampling Revision: 5

Date: March 1, 2004
Page 9 of 11

Rotate sampler stem counterclockwise until the stem locks in place to retain the sample within
the sampler body.

Collect moisture sample in 110-mL (4-0z) widemouth glass jar or designated container using a
clean stainless steel spoon or trowel.

Store samplers at 4°C, £2°C. Samples must be shipped and delivered to the analytical laboratory
for extraction within 48 hours.

Note: Verify requirements for extraction/holding times.

5.2.2.4 Methanol Preservation Sampling for High Level Analyses (>200 ug/kg)
Methanol Preservation Sampling Equipment Requirements

One pre-weighed jar that contains methanol or a pre-weighed empty jar accompanied with a
pre-weighed vial that contains methanol (laboratory grade)

One dry weight cup

Weighing balance that accurately weighs to 0.01 g

Set of balance weights used in daily balance calibration

Latex gloves

Paper towels

Cutoff plastic syringe or other coring device to deliver 5 g or 25 g of soil

Sampling Preservation Steps

1.

2.

Wear gloves during all handling of pre-weighed vials.

Weigh the vial containing methanol preservative to the nearest 0.01 g. If the weight of the vial with
methanol varies by more than 0.01 g from the original weight recorded on the vial, discard the vial.
If the weight is within tolerance, it can be used for soil preservation/collection below.

Take the empty jar or the jar that contains the methanol preservative.

Quickly collect a 5-g or 25-g sample using a cutoff plastic syringe or other coring device
designed to deliver 5 g or 25 g of soil from a freshly exposed surface of soil.

Carefully wipe the exterior of the collection device with a clean paper towel.
Quickly transfer the soil to an empty jar or a jar that contains methanol. If extruding into a jar
that contains methanol, be careful not to splash the methanol outside of the vial. Again, the type

of jar used is dependent on the client or laboratory requirements.

If the jar used to collect the soil plug was empty before the soil was added, immediately preserve
with the methanol provided, using only one vial of methanol preservative per sample jar.

Remove any soil from the exterior of the vial using a clean paper towel and cap the sample jar.

Technical Standard Operating Procedures




SOP 1-3

Surface Soil Sampling Revision: 5
Date: March 1, 2004
Page 10 of 11

9. Weigh the jar with the soil in it to the nearest 0.01 g and record the weight on the sample label.
10. Collect a dry weight sample using a clean stainless steel spoon or trowel.
11. Store samples at 4°C £2°C.

12. Ship sample containers with plenty of ice to the analytical laboratory in accordance with DOT
regulations (CORROSIVE. FLAMMABLE LIQUID. POISON).

5.2.3 Method for Collecting Samples for Nonvolatile Organic or Inorganic Compound Analysis
The requirements for collecting samples of surface soil for nonvolatile organic or inorganic analyses are

as follows:

1. Label each sample container with the appropriate information. Secure the label by covering it
with a piece of clear tape.

2. Use a decontaminated stainless steel or Teflon-lined trowel or spoon to obtain sufficient sample
from the required interval and sub-sampling points, if necessary, to fill the specified sample

containers.

3. Empty the contents of each fill of the sampling device directly into a clean stainless steel or
Teflon-lined tray or bowl.

4. Homogenize the sample by mixing with a spoon, spatula, or trowel.

5. Use the spoon, spatula, or trowel to distribute the uniform mixture into the labeled sample
containers. Fill organic sample containers first, then inorganics.

6. Secure the appropriate cap on each container immediately after filling it.
7. Wipe the sample containers with a clean Kimwipe or paper towel to remove any residual soil.
8. Place sample containers in individual zip-top plastic bags and seal the bags.

9. Pack all samples as required. Include properly completed documentation and affix custody seals
to the cooler lid.

10. Decontaminate sampling equipment according to CDM Federal SOP 4-5.

6.0 Restrictions/Limitations

When grab sampling for VOC analysis or for analysis of any other compound(s) that may be degraded
by aeration, it is necessary to minimize sample disturbance and, hence, analyte loss. The
representativeness of this sample is difficult to determine because the collected sample represents a
single point, is not homogenized, and has been disturbed.
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1.0 Objective

The objective of this standard operating procedure (SOP) is to define the techniques and requirements
for collecting soil samples from the unconsolidated zone. Techniques include use of hand augers,
Shelby tubes, continuous core samplers, and split-spoon samplers.

2.0 Background
2.1 Definitions
Unconsolidated Zone - The layer of soil above bedrock that exists in a relatively loose state.

Hand Auger - A stainless steel cylinder (bucket) approximately 7 to 10 centimeters (cm) (3 to 4 inches)
in diameter and 30 cm (1 foot) in length, open at both ends with the bottom edge designed to twist into
the soil and cut out a soil core. The bucket collects the soil sample. The auger has a T-shaped handle (for
hand operation) attached to the top of the bucket by extendable stainless steel rod(s).

Shelby Tube - A cylindrical sampling device, generally made of steel, that is driven into the subsurface
soil through the hollow-stem auger. The tube, once retrieved, may be capped and the undisturbed soil
sample extruded in the laboratory prior to analysis.

Split-Spoon/Split-Barrel Sampler - A cylindrical sampling device generally made of carbon steel that
fits into a hollow-stem auger. The spoon is hinged lengthwise, which allows the sample to be retrieved
by opening (“splitting”) the spoon.

Slide Hammer - A device consisting of a drive weight (hammer) and a drive weight fall guide.

Subsurface Soil - The soil that exists deeper than approximately 30 cm (1 foot ) from the surface but
above bedrock or any other consolidated material.

Grab Sample - A discrete portion or aliquot taken from a specific location at a given point in time.

Liner - A cylindrical sampling device, generally made of brass, stainless steel, or Teflon® that is placed
inside a split-spoon or hand auger bucket to collect undisturbed samples.

Composite Sample - Two or more sub-samples taken from a specific media and site at a specific point
in time. The sub-samples are collected and mixed, and then a single average sample is taken from the
mixture.

Auger Flight - A steel section length attached to an auger to extend the auger and remove
unconsolidated material as coring depth increases.
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2.2 Discussion

Shallow subsurface soil samples (to depths between 0.15 cm to 3 meters (m) [6 inches and 10 feet]) may
be collected using hand augers. However, soil samples collected with a hand auger are commonly of
poorer quality than those collected by split-spoon/split-barrel or Shelby tube samplers since the soil
sample is disturbed in the augering process. Split-spoon/ split-barrel and Shelby tube liners are generally
used during collection of soil samples using a hollow-stem auger, but may also be used to collect
undisturbed soil samples from hand auger borings using a slide-hammer device. Liners are used to
minimize the loss of volatile organic compounds (VOCs). The size and construction material of sampling
devices should be selected based on project and analytical objectives and defined in site-specific plans.

2.3 Associated Procedures

CDM Federal SOP 1-2, Sample Custody

CDM Federal SOP 2-1, Packaging and Shipping Environmental Samples

CDM Federal SOP 3-5, Lithologic Logging

CDM Federal SOP 4-1, Field Logbook Content and Control

CDM Federal SOP 4-5, Field Equipment Decontamination at Nonradioactive Sites

3.0 Responsibilities

Site Manager - The site manager is responsible for ensuring that field personnel are trained in the use
of this procedure and the required equipment, and for ensuring that subsurface soil samples are
collected in accordance with this procedure and any other SOPs pertaining to specific media sampling.
The site manager must also ensure that the quantity and location of subsurface soil samples collected
meet the requirements of the site-specific plans.

Field Team Leader - The field team leader is responsible for ensuring that field personnel collect
subsurface soil samples in accordance with this SOP and other relevant procedures.

4.0 Required Equipment
4.1 General

Site-specific plans

Field logbook

Indelible black ink pens and markers

Labels and appropriate forms/documentation for sample shipment
Clear, waterproof tape

Appropriate sample containers

Insulated cooler(s) and waterproof sealing tape

Ice bags or “blue ice”

Latex or appropriate gloves

Plastic zip-top bags

Personal protective clothing and equipment

Stainless steel and/or Teflon-lined spatulas and pans, trays, bowls, trowels, or spoons
Plastic sheeting

Decontamination supplies

Additional equipment is discussed in Section 5.2.5, Field Sampling/Preservation Methods.
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4.2 Manual (Hand) Augering

T-handle

Hand auger: flighted-, bucket-, or tube-type auger as required by the site-specific plans
Extension rods

Wrench(es), pliers

Slide-hammer with extension rods

4.3 Split-Spoon/Split-Barrel and Shelby Tube Sampling

= Drill rig equipped with a 63-kilogram (kg) (140-1b) drop hammer and sufficient hollow-stem
augers to drill to the depths required by the site-specific plans.

= Sufficient numbers of split-spoon/split-barrel or Shelby tube samplers so that at least one is
always decontaminated and available for sampling. Three split-spoon/split-barrel or Shelby
tube samplers are generally the minimum necessary. (Shelby tubes are usually used only once.)
Split-spoon liners (as appropriate).
Wrench(es), hammer.

5.0 Procedures
5.1 Preparation

1. Don the appropriate personal protective clothing as dictated by the site-specific health and
safety plan.

2. Locate sampling location(s) in accordance with project documents (e.g., work plan) and
document pertinent information in the appropriate field logbook. When possible, reference
locations back to existing site features such as buildings, roads, intersections, etc.

3. Processes for verifying depth of sampling must be specified in the site-specific plans.

4. Clear away vegetation and debris from the ground surface at the boring location.

5. Prepare an area next to the sample collection location for laying out cuttings by placing plastic
sheeting on the ground to cover the immediate area surrounding the borehole.

6. Setup a decontamination line, if decontamination is required, in accordance with CDM Federal
SOP 4-5.

5.2 Collection

The following general steps must be followed when collecting all subsurface soil samples:

1. VOC samples or samples that may be degraded by aeration shall be collected first and with the
least disturbance possible.

2. Sampling information shall be recorded in the field logbook and on any associated forms.
Describe lithology, according to CDM Federal SOP 3-5, in the field logbook or on the lithologic
log form.
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3. Specific sampling devices to be used shall be identified in the site-specific plans and recorded in
the field logbook.

4. Care must be taken to prevent cross-contamination and misidentification of samples.

5. Sample containers containing samples for VOC analysis should be filled completely to
minimize headspace.

5.2.1 Manual (Hand) Augering
The following steps must be followed when collecting hand-augered samples:

1. Auger to the depth required for sampling. Place cuttings on plastic sheeting or as specified in
the site-specific plans. If possible, lay out the cuttings in stratigraphic order.

2. Throughout the augering, make detailed notes concerning the geologic features of the soil or
sediments in the field logbook.

3. Cease augering when the top of the specified sampling depth has been reached. If required,
remove the auger from the hole and decontaminate the auger or use a separate decontaminated
auger, then obtain the sample.

4. Collect a grab sample for VOC analyses (or samples that may be degraded by aeration)
immediately and place in sample container. Sample bottles should be filled completely to

minimize headspace.

5. Remaining sample should be homogenized for other analyses prior to placing samples in the
appropriate containers. Label containers as required.

6. Wipe containers with a clean Kimwipe or paper towel to remove residual soil from the exterior
of the container(s).

7. Label the sample container with the appropriate information. Secure the label by covering it
with a piece of clear tape.

8. Place the containers in zip-top plastic bags and seal the bags. Pack samples in a cooler with ice.
9. Proceed with further sampling, as required by the site-specific plans.

10. When all sampling is complete, dispose of cuttings, plastic sheeting, etc., as specified in the site-
specific plans.

11. Complete the field logbook entry and other appropriate forms, being sure to record all relevant
information before leaving the site.

12. Properly package all samples for shipment and complete all necessary sample shipment
documentation. Remand custody of samples to the appropriate personnel. See CDM Federal
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SOPs 1-2 and 2-1 or site-specific plans.
5.2.2 Manual (Hand) Augering Using a Tube Sampler with Liner or Slide-Hammer
The following steps must be followed when collecting hand-augered samples using a tube sampler
with liner or slide-hammer:

1. Auger to the depth required for sampling. Place cuttings on the plastic sheeting as specified in
the site-specific plans. If possible, lay out the cuttings in stratigraphic order.

2. Throughout augering, make detailed notes in the field logbook concerning the geologic features
of the soil or sediments.

3. Cease augering when the top of the specified sampling depth has been reached. Remove the
auger from the hole and decontaminate.

4. Prepare a decontaminated tube sampler by installing a decontaminated liner in the auger tube.

5. Obtain the sample by driving the sample tube through the sample interval with the slide-
hammer. Remove the liner from the tube and immediately cover the ends with Teflon tape and
cap the ends of the tube. Seal the caps with waterproof tape.

6. Wipe sealed liners with a clean Kimwipe or paper towel.

7. Label the sealed liners as required in the site-specific plans. Mark the top and bottom of the
sample on the outside of the liner.

8. Place sealed liners in zip-top plastic bags and seal the bags. Pack samples in a chilled cooler.
9. Proceed with further sampling, as required by the site-specific plans.

10. When sampling is complete, dispose of cuttings, plastic sheeting, etc., as specified in the site-
specific plans.

11. Decontaminate all equipment according to CDM Federal SOP 4-5 between each sample.

12. Complete the field logbook entry and other forms, being sure to record all relevant information
before leaving the site.

13. Properly package all samples for shipment and complete all necessary sample shipment
documentation. Remand custody of samples to the appropriate personnel. See CDM Federal
SOPs 1-2 and 2-1 or site-specific plans.

5.2.3 Split-Spoon/Split Barrel Sampling
Note: Steps 1 through 12 describe activities to be performed by a licensed drilling contractor, not CDM

personnel.

The following steps must be followed when collecting split-spoon samples:
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10.

11.

12.

13.

14.

15.

16.

Remove any pavement and subbase material from an area of twice the bit diameter, if
necessary.

The drilling rig will be decontaminated at a separate location prior to drilling, per CDM Federal
SOP 4-5 or the site-specific decontamination procedures.

Attach the hollow-stem auger with the cutting head, plug, and center rod(s) to the drill rig.
Begin drilling and proceed to the first designated sample depth, adding auger(s) as necessary.

Upon reaching the designated sample depth, slightly raise the auger(s) to disengage the cutting
head, and rotate the auger without advancement to clean cuttings from the bottom of the hole.

Remove the plug and center rods.

If required by the site-specific sampling plan, install decontaminated liners in the split-
spoon/split barrel sampler.

Install a decontaminated split-spoon on the center rod(s) and insert it into the hollow-stem
auger. Connect the hammer assembly and lightly tap the rods to seat the drive shoe at the top of
undisturbed soil or sediment.

Mark the center rod in 15-cm (6-inch) increments from the top of the auger(s).

Drive the split-spoon using the hammer. Use a full 76-cm (30-inch) drop as specified by the
American Society for Testing and Materials (ASTM) Method D-1586. Record the number of
blows required to drive the spoon or tube through each 15-cm (6-inch) increment.

Cease driving when the full length of the spoon has been driven or upon refusal. Refusal occurs
when little or no progress is made for 50 blows of the hammer. ASTM D1586-99 § 7.2.1 and 7.2.2
defines “refusal” as >50 blows per 6-inch advance or a total of 100 blows.

Pull the split-spoon free by using upswings of the hammer to loosen the sampler. Pull out the
center rod and split-spoon.

Unscrew the split-spoon assembly from the center rod and place it on the plastic sheeting.

Remove the drive shoe and head assembly. If necessary, tap the split-spoon assembly with a
hammer to loosen threaded couplings.

With the drive shoe and head assembly off, open (split) the split-spoon, being careful not to
disturb the sample.

Label sample containers with appropriate information. Secure the label, covering it with a piece
of clear tape. If liners were used, immediately install Teflon tape over the ends of the liners, cap
the liners, and seal the caps over the ends of the liner with waterproof tape. Label the samples
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as required by the site-specific plans. Mark the top and bottom of each sample on the outside of
each liner. Indicate boring/well number and depth on the outside of the liner, as required.

CMH Technical Standard Operating Procedures



Subsurface Soil Sampling Revision: 5

SOP: 1-4

Date: March 1, 2004
Page 8 of 14

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

5.2.4 Shelby Tube Sampling
Note: Steps 1 through 11 describe activities to be performed by a licensed drilling contractor, not CDM
personnel.

The following steps must be followed when collecting samples using the Shelby tube:

1.

2.

If VOC analyses are to be conducted on the soil sample and liners were not used, place that
sample in its sample container immediately after opening the split-spoon, filling the sample
bottle completely. Seal the container immediately, then describe it in the field logbook and/or
associated forms. Record the sample identification number, depth from which the sample was
taken, and the analyses to be performed on the samples in the field logbook and on the
appropriate forms.

Remaining sample should be homogenized prior to placing samples in appropriate containers.

Wipe containers with a clean Kimwipe or paper towel. Label containers as required when liners
are not used.

Place containers and/or sealed liners in zip-top plastic bags and seal the bags. Pack samples in a
chilled cooler.

In the field logbook and on the boring log, describe sample lithology by observing cuttings
and/ or the bottom end of the liner.

Continue to advance the borehole to the next sampling point. Collect samples as outlined
above.

When sampling is complete, remove the drilling rig to the heavy equipment decontamination
area.

Dispose of cuttings, plastic sheeting, etc., as specified in the site-specific plans. Backfill bore hole
as specified in project-specific plans.

Decontaminate split-spoons and other small sampling equipment according to CDM Federal
SOP 4-5 before proceeding to other sampling locations.

Complete the field logbook entry and other forms, being sure to record all relevant information
before leaving the site.

Properly package all samples for shipment to laboratories and complete all necessary sample

shipment documentation. Remand custody of the samples to the appropriate personnel. See
CDM Federal SOPs 1-2 and 2-1 or site-specific plans.

Remove any pavement and subbase material from an area of twice the bit diameter, if necessary.

The drilling rig will be decontaminated at a separate location prior to drilling.
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3. Attach the hollow-stem auger with the cutting head, plug, and center rod(s).
4. Begin drilling and proceed to the first designated sample depth, adding auger(s) as necessary.

5. Upon reaching the designated sample depth, slightly raise the auger(s) to disengage the cutting
head, and rotate the auger without advancement to clean cuttings from the bottom of the hole.

6. Remove the plug and center rods.

7. Attach a head assembly to a decontaminated Shelby tube. Attach the Shelby tube assembly to
the center rods.

8. Lower the Shelby tube and center rods into the hollow-stem augers and seat it at the bottom. Be
sure to leave 30 inches or more of center rod above the lowest point to the hydraulic piston’s
extension.

9. Use the rig's hydraulic drive to push the Shelby tube into undisturbed soil. The tube should be
pushed with a steady force. Note the pressure used to push the Shelby tube in the field logbook.

10. When the Shelby tube has been advanced its full length or to refusal, back off the hydraulic
pistons. Attach a hoisting plug to the upper end of the center rod, twist to break off the sample,
and pull the apparatus out of the hole with the rig winch.

11. Retrieve the Shelby tube to the surface, detach it from the center rod, and remove the head
assembly.

12. Since the typical intent of Shelby tube sampling is for engineering purposes and an undisturbed
sample is required, the tube ends should be sealed immediately. Sealing is accomplished by
filling any void space in the tube with beeswax, then placing caps on the ends of the tube and
taping caps into place. The top and bottom ends of the tube should be marked and the tube
transported to the laboratory in an upright position. Indicate boring/well number and depth on
outside of liner.

13. Wipe sealed tubes with a clean Kimwipe or paper towel.

14. Place sealed tubes in zip-top plastic bags and seal bags. Pack samples in a chilled cooler.

15. Continue to advance the borehole to the next sampling point. Collect samples as outlined

16. ?/E/)ﬁ‘e/rel.sampling is complete, remove the drilling rig to the heavy equipment decontamination
area.

17. Dispose of cuttings, plastic sheeting, etc., as specified in the site-specific plans.

18. Complete the field logbook entry, being sure to record all relevant information before leaving the
site. These methods may be used if directed by the EPA region, client, or governing sample plan.

5.2.5 Field Sampling/Preservation Methods
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The following three sections contain SW 846 Methods for sampling and field preservation. These
methods include EN CORE™ Sampler Method for low-level detection limits, EN CORE Sampler
Method for high-level limits/screening, and methanol preservation. These methods may be used if
required by the EPA Region, client, or governing sample plan. These methods are very detailed and
contain equipment requirements at the beginning of each section.

When collecting soil samples using the EN CORE Sampler Method, collection of soil for moisture
content analysis is required. Results of this analysis are used to adjust “wet” concentration results to
“dry” concentrations to meet analytical method requirements.

Note: Some variations from these methods, (e.g., sample volume) may be required depending on the
contracted analytical laboratory.

5.2.5.1 EN CORE Sampler Collection for Low Level Analyses (21 ug/kg)
EN CORE Sampling Equipment Requirements
The following equipment is required for low-level analysis:

= Three 5 grams (g) samplers

Note: The sample volume requirements specified are general requirements. Actual sample volume
and/or container sizes may vary depending on client or laboratory requirements.

= One 110-milliliter (mL) (4-ounce [0z.]) widemouth glass jar or applicable container for moisture
analysis
One T-handle
Paper towels

EN CORE Sampling Steps for Low Level Analysis

1. Remove sampler and cap from package and attach T-handle to sampler body.

2. Quickly push the sampler into a freshly exposed surface of soil until the sampler is full. The O-
ring will be visible within the hole on the side of the T-handle. If the O-ring is not visible within

this window, then the sampler is not full.

3. Extract sampler and wipe the sampler head with a paper towel so that the cap can be tightly
attached.

4. Push cap on with a twisting motion to secure to the sampler body.

5. Rotate the sampler stem counterclockwise until stem locks in place to retain sample within the
sampler body.

6. Fill out sample label and attach to sampler.

7. Repeat procedure for the remaining two samplers.
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8. Collect moisture sample in 110-mL (4-0z.) widemouth jar using a clean stainless steel spoon or
trowel.
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9.

Note: Verify requirements for extraction/holding times.

5.2.5.2 EN CORE Sampler Collection for High Level Analyses (2200 ug/kg)
EN CORE Sampling Equipment Requirements
The following equipment is required for high-level analysis:

EN CORE Sampling Steps for High Level Analysis

1.

2.

Note: Verify requirements for extraction/holding times.

5.2.5.3 Methanol Preservation Sampling for High Level Analyses (2200 ug/kg)
Methanol Preservation Sampling Equipment Requirements

Store samplers at 4 degrees (°) Celsius (C), £2°C. Samples must be shipped and delivered to the
analytical laboratory for extraction within 48 hours.

One 5-g sampler or one 25-g sampler (The sampler size used will be dependent on client and
laboratory requirements.

One 110-mL (4-0z.) widemouth glass jar or applicable container specified for moisture analysis.
One T-handle.

Paper towels.

Remove sample and cap from package and attach T-handle to sampler body.

Quickly push the sampler into a freshly exposed surface of soil until the sampler is full. The O-
ring will be visible within the hole on the side of the T-handle. If the O-ring is not visible within
this window, then the sampler is not full.

Use clean paper toweling to quickly wipe the sampler head so that the cap can be tightly attached.
Push cap on with a twisting motion to attach cap.

Fill out a sample label and attach to sampler.

Rotate sampler stem counterclockwise until the stem locks in place to retain the sample within
the sampler body.

Collect moisture sample in 110-mL (4-0z.) widemouth jar or designated container using a clean
stainless steel spoon or trowel.

Store samplers at 4°C, £2°C. Samples must be shipped and delivered to the analytical laboratory
for extraction within 48 hours.

One pre-weighed jar that contains methanol or a pre-weighed empty jar accompanied with a
pre-weighed vial that contains methanol (laboratory grade)
One dry weight cup
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Weighing balance that accurately weighs to 0.01 g (with accuracy of 0.1 g)
Set of balance weights used in daily balance calibration

Latex gloves

Paper towels

Cutoff plastic syringe or other coring device to deliver 5 g or 25 g of soil

Sampling Preservation Steps

1. Wear gloves during all handling of pre-weighed vials.

2. Weigh the vial containing methanol preservative to the nearest 0.01 g. If the weight of the vial
with methanol varies by more than 0.01 g from the original weight recorded on the vial, discard
the vial. If the weight is within tolerance, it can be used for soil preservation/ collection below.

3. Take the empty jar or the jar that contains the methanol preservative.

4. Quickly collect a 5-g or 25-g sample using a cutoff plastic syringe or other coring device
designed to deliver 5 g or 25 g of soil from a freshly exposed surface of soil. The 5-g or 25-g size
used is dependent on client and laboratory requirements.

5. Carefully wipe the exterior of the collection device with a clean paper towel.

6. Quickly transfer the soil to an empty jar or a jar that contains methanol. If extruding into a jar
that contains methanol, be careful not to splash the methanol outside of the vial. Again, the type

of jar used is dependent on the client or laboratory requirements.

7. If the jar used to collect the soil plug was empty before the soil was added, immediately preserve
with the methanol provided, using only one vial of methanol preservative per sample jar.

8. Using the paper toweling, remove any soil off of the vial threads and cap the jar.

9. Weigh the jar with the soil in it to the nearest 0.01 g and record the weight on the sample label.
10. Collect dry weight sample using a clean stainless steel spoon or trowel.

11. Store samples at 4°, +2°C.

12. Ship sample containers with plenty of ice in accordance with DOT regulations (CORROSIVE.
FLAMMABLE LIQUID. POISON) to the laboratory.

6.0 Restrictions/Limitations
Basket or spring retainers may be needed for split-spoon sampling in loose, sandy soils.

Shelby tubes may not retain the sample in loose, sandy soils.
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1.0 Packaging and Shipping of All Samples
This standard operating procedure (SOP) applies to the packaging and shipping of all environmental
samples. If the sample is preserved or radioactive, the following sections may also be applicable.

Section 2.0 - Packaging and Shipping Samples Preserved with Methanol

Section 3.0 - Packaging and Shipping Samples Preserved with Sodium Hydroxide
Section 4.0 - Packaging and Shipping Samples Preserved with Hydrochloric Acid
Section 5.0 - Packaging and Shipping Samples Preserved with Nitric Acid
Section 6.0 - Packaging and Shipping Samples Preserved with Sulfuric Acid
Section 7.0 - Packaging and Shipping Limited-Quantity Radioactive Samples

1.1 Objective

The objective of this SOP is to outline the requirements for the packaging and shipment of
environmental samples. Additionally, Sections 2.0 through 7.0 outline requirements for the packaging
and shipping of regulated environmental samples under the Department of Transportation (DOT)
Hazardous Materials Regulations, the International Air Transportation Association (IATA), and
International Civil Aviation Organization (ICAO) Dangerous Goods Regulations for shipment by air
and applies only to domestic shipments. This SOP does not cover the requirements for packaging and
shipment of equipment (including data loggers and self-contained breathing apparatus [SCBAs] or
bulk chemicals that are regulated under the DOT, IATA, and ICAO.

1.2 Background

1.2.1 Definitions

Environmental Sample - An aliquot of air, water, plant material, sediment, or soil that represents the
contaminant levels on a site. Samples of potential contaminant sources, like tanks, lagoons, or non-
aqueous phase liquids are normally not “environmental” for this purpose. This procedure applies only
to environmental samples that contain less than reportable quantities for any foreseeable hazardous
constituents according to DOT regulations promulgated in 49 CFR - Part 172.101 Appendix A.

Custody Seal - A custody seal is a narrow adhesive-backed seal that is applied to individual sample
containers and/or the container (i.e., cooler) before offsite shipment. Custody seals are used to
demonstrate that sample integrity has not been compromised during transportation from the field to
the analytical laboratory.

Inside Container - The container, normally made of glass or plastic, that actually contacts the shipped
material. Its purpose is to keep the sample from mixing with the ambient environment.
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Outside Container - The container, normally made of metal or plastic, that the transporter contacts. Its
purpose is to protect the inside container.

Secondary Containment - The outside container provides secondary containment if the inside
container breaks (i.e., plastic overpackaging if liquid sample is collected in glass).

Excepted Quantity - Excepted quantities are limits to the mass or volume of a hazardous material in
the inside and outside containers below which DOT, IATA, ICAO regulations do not apply. The
excepted quantity limits are very low. Most regulated shipments will be made under limited quantity.

Limited Quantity - Limited quantity is the maximum amount of a hazardous material below which
there are specific labeling or packaging exceptions.

Performance Testing - Performance testing is the required testing of outer packaging. These tests
include drop and stacking tests.

Qualified Shipper - A qualified shipper is a person who has been adequately trained to perform the
functions of shipping hazardous materials.

1.2.2 Discussion

Proper packaging and shipping is necessary to ensure the protection of the integrity of environmental
samples shipped for analysis. These shipments are potentially subject to regulations published by
DOT, IATA, or ICAO. Failure to abide by these rules places both CDM and the individual employee at
risk of serious fines. The analytical holding times for the samples must not be exceeded. The samples
should be packed in time to be shipped for overnight delivery. Make arrangements with the laboratory
before sending samples for weekend delivery.

1.2.3 Associated Procedure
= CDM Federal SOP 1-2, Sample Custody
1.3 Required Equipment

Coolers with return address of the appropriate CDM office

Heavy-duty plastic garbage bags

Plastic zip-type bags, small and large

Clear tape

Nylon reinforced strapping tape

Duct tape

Vermiculite (or an equivalent nonflammable material that is inert and absorbent)*
Bubble wrap (optional)

Ice

Custody seals

Completed chain-of-custody record or contract laboratory program (CLP) custody records, if
applicable

Completed bill of lading

“This End Up” and directional arrow labels
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*  Check for any client-specific or laboratory requirements related to the use of absorbent packaging

materials.

1.4 Packaging Environmental Samples
The following steps must be followed when packing sample bottles and jars for shipment:

1. Verify the samples undergoing shipment meet the definition of “environmental sample” and
are not a hazardous material as defined by DOT. Professional judgment and/ or consultation
with qualified persons such as the appropriate health and safety coordinator or the health and
safety manager should be observed.

2. Select a sturdy cooler in good repair. Tape any interior opening in the cooler (drain plug) from
the inside to ensure control of interior contents. Also, tape the drain plug from the outside of
the cooler. Line the cooler with a large heavy-duty plastic garbage bag.

3. Be sure the caps on all bottles are tight (will not leak); check to see that labels and chain-of-
custody records are completed properly (SOP 1-2, Sample Custody).

4. Place all bottles in separate and appropriately sized plastic zip-top bags and close the bags. Up
to three VOA vials may be packed in one bag. Binding the vials together with a rubber band on
the outside of the bag, or separating them so that they do not contact each other, will reduce the
risk of breakage. Bottles may be wrapped in bubble wrap. Optionally, place three to six VOA
vials in a quart metal can and then fill the can with vermiculite or equivalent. Note: Trip blanks
must be included in coolers containing VOA samples.

5. Place 2 to 4 inches of vermiculite (or equivalent) into a cooler that has been lined with a garbage
bag, and then place the bottles and cans in the bag with sufficient space to allow for the
addition of packing material between the bottles and cans. It is preferable to place glass sample
bottles and jars into the cooler vertically. Glass containers are less likely to break when packed
vertically rather than horizontally.

6. While placing sample containers into the cooler, conduct an inventory of the contents of the
shipping cooler against the chain-of-custody record. The chain-of-custody with the cooler
should reflect only those samples within the cooler.

7. Putice in large plastic zip-top bags (double bagging the zip-tops is preferred) and properly
seal. Place the ice bags on top of and/or between the samples. Several bags of ice are required
(dependant on outdoor temperature, staging time, etc.) to maintain the cooler temperature at
approximately 4° Celsius (C) if the analytical method requires cooling. Fill all remaining space
between the bottles or cans with packing material. Securely fasten the top of the large garbage
bag with fiber or duct tape.

8. Place the completed chain-of-custody record or the CLP traffic report form (if applicable) for
the laboratory into a plastic zip-top bag, seal the bag, tape the bag to the inner side of the cooler
lid and close the cooler.
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9. The cooler lid shall be secured with nylon reinforced strapping tape by wrapping each end of

10.

2.0 Packaging and Shipping Samples Preserved with Methanol

2.1 Containers

2.2 Responsibility
It is the responsibility of the qualified shipper to:

2.3 Additional Required Equipment
The following equipment is needed in addition to the required equipment listed in Section 1.3:

2.4 Packaging Samples Preserved with Methanol
The following steps are to be followed when packaging limited-quantity sample shipments.

the cooler a minimum of two times. Attach a completed chain-of-custody seal across the opening
of the cooler on opposite sides. The custody seals should be affixed to the cooler with half of the
seal on the strapping tape so that the cooler cannot be opened without breaking the seal.
Complete two more wraps around with fiber tape and place clear tape over the custody seals.

The shipping container lid must be marked “THIS END UP” and arrow labels that indicate the
proper upward position of the container should be affixed to the cooler. A label containing the
name and address of the shipper (CDM) shall be placed on the outside of the container. Labels
used in the shipment of hazardous materials (such as Cargo Only Air Craft, Flammable Solids,
etc.) are not permitted on the outside of containers used to transport environmental samples
and shall not be used. The name and address of the laboratory shall be placed on the container,
or when shipping by common courier, the bill of lading shall be completed and attached to the
lid of the shipping container.

The maximum volume of methanol in a sample container is limited to 30 ml.
The sample container must not be full of methanol.

Ensure that the samples undergoing shipment contain no other contaminant that meets the
definition of “hazardous material” as defined by DOT

Determine the amount of preservative in each sample so that accurate determination of
quantities can be made

Inner packing may consist of glass or plastic jars

Outer packaging (for limited quantities) insulated cooler that has passed the ICAO drop test
Survey documentation (if shipping from Department of Energy [DOE] or radiological sites)
Class 3 flammable liquid labels

Orientation labels

Consignor/consignee labels

Tape any interior opening in the cooler (drain plug) from the inside to ensure control of interior
contents. Also, tape the drain plug from the outside of the cooler.

All sample containers will be properly labeled and the label protected with waterproof tape
prior to sampling.
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At a minimum the label must contain:

- Project name

- Project number

- Date and time of sample collection

- Sample location

- Sample identification number

- Collector’s initials

- Preservative (note amount of preservative used in miscellaneous section of the chain-of-
custody form)

Wrap each container (40-ml VOA vials) in bubble wrap (secure with waterproof tape) to

prevent breakage.

Place the bubble-wrapped container into a 2.7-mil zip-type bag, removing trapped air.

Place wrapped containers inside a polyethylene bottle filled with vermiculite; seal the bottle.

(Maximum of 4 VOA vials will fit inside a 500-ml wide-mouth polyethylene bottle.)

Total volume of methanol per shipping container must not exceed 500 ml.

Place sufficient amount of vermiculite in the bottom of the cooler to absorb any leakage that

may occur.

Place a garbage bag in the cooler.

Pack the samples appropriately inside the garbage bag (bottles placed upright) to prevent

movement during shipment.

Place a sufficient amount of double-bagged ice around the samples to maintain the required

temperature during shipment.

Seal the garbage bag by tieing or taping.

The maximum weight of the cooler shall not exceed 30 kg (66 Ibs) for any limited-quantity

shipment of dangerous goods.

Secure the chain-of-custody form (placed inside a zip-type bag) to the interior of the cooler lid.

If the shipment is from a DOE or other facility, place the results of the radiation screen and

cooler/sample survey with the chain-of-custody.

Wrap strapping tape or duct tape around both ends of the cooler and around the cooler lid.

Affix custody seals to opposite sides of the cooler lid. Cover the custody seals with clear

waterproof tape.

Mark the outside of the cooler with the proper shipping name of the contents, corresponding

UN number, and LTD. QTY. (as shown below).

Methanol Mixture
UN1230
LTD. QTY.

Place a label on the front of the cooler with the company name, contact name, phone number,
full street address, and state with zip code for both shipper and recipient.

Affix a Flammable Liquid label to the outside of the cooler.

Affix package orientation labels on two opposite sides of the cooler.

Secure the marking and labels to the surface of the cooler with clear waterproof tape to prevent
accidental removal during shipment.

An example of cooler labeling/marking locations is shown in Figure 1.
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Note: No marking or labeling can be obscured by strapping or duct tape.
Note: The inner packaging of dangerous goods must be placed into the designated cooler for ship-
ment. Other non-regulated environmental samples may be added to the cooler for shipment.

= When shipping from a DOE facility, the cooler will be surveyed by a qualified radiation control
technician to ensure that radiation flux on exterior surfaces does not exceed 0.5 mrem/h on all
sides. This survey will be documented and the results reviewed by the qualified shipper.

= Complete the Dangerous Goods and Hazardous Materials Inspection Checklist for Shipping
Limited-Quantity (Appendix A).

= Complete a Dangerous Goods Airbill.

Figure 1 - Example of Cooler Label/Marking

Locations
Address Label

_@/

Strapping

From:

Methanol Mixture
UN1230
LTD. QTY.
N \ Taped
\ \ Drain
0]

\ rientation Labels
~ Proper Shipping Name ané\UN Number

"~ Hazard Class Label

3.0 Packaging and Shipping Samples Preserved with Sodium Hydroxide
3.1 Containers

The inner packaging container (and amount of preservative) that may be used for these shipments
includes:
Excepted Quantities of Sodium Hydroxide Preservatives

Desired in Final Quantity of Preservative (ml) for
Preservative Sample Specified Container
pH Conc. 40 ml 125 mi 250 ml 500 mi 1L
NaOH | 30% >12 | 0.08% 25 0.5 1 2

5drops=1ml

3.2 Responsibility
It is the responsibility of the qualified shipper to determine the amount of preservative in each sample
so that accurate determination of quantities can be made.
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3.3 Additional Required Equipment
The following equipment is needed in addition to the required equipment listed in Section 1.3:

Outer packaging (for limited quantities) insulated cooler that has passed the ICAO drop test
Inner packings may consist of glass or plastic jars no larger than 1 pint

Survey documentation (if shipping from DOE or radiological sites)

Class 8 corrosive labels

Orientation labels

Consignor/consignee labels

3.4 Packaging Samples Preserved with Sodium Hydroxide

Samples containing NaOH as a preservative that exceed the excepted concentration of 0.08 percent (2
ml of a 30 percent NaOH solution per liter) may be shipped as a limited quantity per packing
instruction Y819 of the IATA /ICAO Dangerous Goods Regulations.

The following steps are to be followed when packaging limited-quantity samples shipments.

= Tape any interior opening in the cooler (drain plug) from the inside to ensure control of interior
contents. Also, tape the drain plug from the outside of the cooler.
= All sample containers will be properly labeled and the label protected with waterproof tape
prior to sampling.
= Ata minimum the label must contain:
- Project name
- Project number
- Date and time of sample collection
- Sample location
- Sample identification number
- Collector’s initials
- Preservative (note amount of preservative used in miscellaneous section of the chain-of-
custody form)
= This step is optional; wrap each container in bubble wrap (secure with waterproof tape) to
prevent breakage.
Place the bubble-wrapped container into a 2.7-mil zip-type bag, removing trapped air.
Place glass containers inside a polyethylene bottle filled with vermiculite; seal the bottle.
The total volume of sample in each cooler must not exceed 1 liter.
Place sufficient amount of vermiculite in the bottom of the cooler to absorb any leakage that
may occur.
Place a garbage bag in the cooler.
= Pack the samples appropriately inside the garbage bag (bottles placed upright) to prevent
movement during shipment.
= Place a sufficient amount of double-bagged ice around the samples to maintain the required
temperature during shipment.
Seal the garbage bag by tieing or taping.
= The maximum weight of the cooler shall not exceed 30 kg (66 Ibs) for any limited-quantity
shipment of dangerous goods.

CMH Technical Standard Operating Procedures



SOP: 2-1

Packaging and Shipping Revision: 2
Environmental Samples Date: March 1, 2004
Page 8 of 21

= Secure the chain-of-custody form (placed inside a zip-type bag) to the interior of the cooler lid.
If the shipment is from a DOE or other facility, place the results of the radiation screen and
cooler/sample survey with the chain-of-custody.

Wrap strapping tape or duct tape around both ends of the cooler and around the cooler lid.

= Affix custody seals to opposite sides of the cooler lid. Cover the custody seals with clear
waterproof tape.

= Mark the outside of the cooler with the proper shipping name of the contents, corresponding
UN number, and LTD. QTY. (as shown below).

Sodium Hydroxide Solution
UN1824
LTD. QTY.

= Place a label on the front of the cooler with the company name, contact name, phone number,
full street address, and state with zip code for both shipper and recipient.

= Affix a Corrosive label to the outside of the cooler.

= Affix package orientation labels on two opposite sides of the cooler.

= Secure the marking and labels to the surface of the cooler with clear waterproof tape to prevent
accidental removal during shipment.

= Anexample of cooler labeling/marking locations is shown in Figure 1.

Note: Samples meeting the exception concentration of 0.08 percent NaOH by weight
may be shipped as non-regulated or non-hazardous following the procedure in
Section 1.4.

Note: No marking or labeling can be obscured by strapping or duct tape.

Note: The inner packaging of dangerous goods must be placed into the designated
cooler for shipment. Other non-regulated environmental samples may be added
to the cooler for shipment.

= When shipping from a DOE facility, the cooler will be surveyed by a qualified radiation control
technician to ensure that radiation flux on exterior surfaces does not exceed 0.5 mrem/h on all
sides. This survey will be documented and the results reviewed by the qualified shipper.

= Complete the Dangerous Goods and Hazardous Materials Inspection Checklist for Shipping
Limited-Quantity (Appendix A).

= Complete a Dangerous Goods Airbill.

4.0 Packaging and Shipping Samples Preserved with Hydrochloric Acid
4.1 Containers

The inner packaging container (and amount of preservative) that may be used for these shipments
includes:
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Excepted Quantities of Hydrochloric Acid Preservatives

Desired in Final Quantity of Preservative (ml) for
Preservative Sample Specified Container
pH Conc. 40 ml 125 ml 250 ml
HCI | 2N <1.96 0.04% 2 5 1

5 drops =1 ml

4.2 Responsibility
It is the responsibility of the qualified shipper to:

= Determine the samples undergoing shipment contain no other contaminant that meets the
definition of hazardous material as defined by DOT

= Determine the amount of preservative in each sample so that accurate determination of
quantities can be made

4.3 Additional Required Equipment
The following equipment is needed in addition to the required equipment listed in Section 1.3.

Inner packing may consist of glass or plastic jars no larger than 1 pint.

Outer packaging (for limited quantities) insulated cooler that has passed the ICAO drop test.
Survey documentation (if shipping from DOE or radiological sites)

Class 8 corrosive labels

Orientation labels

Consignor/ consignee labels

4.4 Packaging Samples Preserved with Hydrochloric Acid
The following steps are to be followed when packaging limited-quantity sample shipments.

= Tape any interior opening in the cooler (drain plug) from the inside to ensure control of interior
contents. Also, tape the drain plug from the outside of the cooler.

= All sample containers will be properly labeled and the label protected with waterproof tape
prior to sampling.

= Ata minimum the label must contain:
- Project name
- Project number
- Date and time of sample collection
- Sample location
- Sample identification number
- Collector’s initials
- Preservative (note amount of preservative used in miscellaneous section of the chain-of-

custody form)

= Wrap each container (40-ml VOA vials) in bubble wrap (secure with waterproof tape) to
prevent breakage.

= Place the bubble-wrapped container into a 2.7-mil zip-type bag, removing trapped air.

= Place wrapped containers inside a polyethylene bottle filled with vermiculite; seal the bottle.
(No more than 4 VOA vials will fit inside a 500-ml wide-mouth polyethylene bottle.)
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= Total volume of sample inside each cooler must not exceed 1 liter.
Place sufficient amount of vermiculite in the bottom of the cooler to absorb any leakage that
may occur.
Place a garbage bag in the cooler.

= Pack the samples appropriately inside the garbage bag (bottles placed upright) to prevent
movement during shipment.

= Place a sufficient amount of double-bagged ice around the samples to maintain the required
temperature during shipment.
Seal the garbage bag by tieing or taping.

= The maximum weight of the cooler shall not exceed 30 kg (66 Ibs) for any limited-quantity
shipment of dangerous goods.

= Secure the chain-of-custody form (placed inside a zip-type bag) to the interior of the cooler lid.
If the shipment is from a DOE or other facility, place the results of the radiation screen and
cooler/sample survey with the chain-of-custody.
Wrap strapping tape or duct tape around both ends of the cooler and around the cooler lid.

= Affix custody seals to opposite sides of the cooler lid. Cover the custody seals with clear
waterproof tape.

= Mark the outside of the cooler with the proper shipping name of the contents, corresponding
UN number, and LTD. QTY. (as shown below).

Hydrochloric Acid Solution
UN1789
LTD. QTY.

= Place a label on the front of the cooler with the company name, contact name, phone number,
full street address, and state with zip code for both shipper and recipient.

= Affix a Corrosive label to the outside of the cooler.

= Affix package orientation labels on two opposite sides of the cooler.

= Secure the marking and labels to the surface of the cooler with clear waterproof tape to prevent
accidental removal during shipment.

= Anexample of cooler labeling/marking locations is shown in Figure 1.

Note:  Samples containing less than the exception concentration of 0.04 percent HCl by
weight will be shipped as non-regulated or non-hazardous following the
procedure in Section 1.4.

Note:  No marking or labeling can be obscured by strapping or duct tape.

Note:  The inner packaging of dangerous goods must be placed into the designated
cooler for shipment. Other non-regulated environmental samples may be added
to the cooler for shipment.

= When shipping from a DOE facility, the cooler will be surveyed by a qualified radiation control
technician to ensure that radiation flux on exterior surfaces does not exceed 0.5 mrem/h on all
sides. This survey will be documented and the results reviewed by the qualified shipper.

CMH Technical Standard Operating Procedures



SOP: 21
Packaging and Shipping Revision: 2
Environmental Samples Date: March 1, 2004
Page 11 of 21

= Complete the Dangerous Goods and Hazardous Materials Inspection Checklist for Shipping
Limited-Quantity (Appendix A).
= Complete a Dangerous Goods Airbill.

5.0 Packaging and Shipping Samples Preserved with Nitric Acid
5.1 Containers
The inner packaging container (and amount of preservative) that may be used for these shipments

includes:
Excepted Quantities of Nitric Acid Preservatives

Desired in Final Quantity of Preservative (ml) for
Preservative Sample Specified Container
pH Conc. 40 ml 125 ml 250 ml 500 ml 1L
HNO3 [ 6N <162 | 0.15% 2 4 5 8

5 drops =1 ml

5.2 Responsibility
It is the responsibility of the qualified shipper to:

= Determine the samples undergoing shipment contain no other contaminant that meets the
definition of hazardous material as defined by DOT

= Determine the amount of preservative in each sample so that accurate determination of
quantities can be made

5.3 Additional Required Equipment
The following equipment is needed in addition to the required equipment listed in Section 1.3.

Inner packings may consist of glass or plastic jars no larger than 100 ml.

Outer packaging (for limited quantities) insulated cooler that has passed the ICAO drop test.
Survey documentation (if shipping from DOE or radiological sites)

Class 8 corrosive labels

Orientation labels

Consignor/consignee labels

5.4 Packaging Samples Preserved with Nitric Acid

Samples containing HNOs as a preservative that exceed the excepted concentration of 0.15 percent
HNO:; will be shipped as a limited quantity per packing instruction Y807 of the IATA/ICAO
Dangerous Goods Regulations.

The following steps are to be followed when packaging limited-quantity sample shipments.

= Tape any interior opening in the cooler (drain plug) from the inside to ensure control of interior
contents. Also, tape the drain plug from the outside of the cooler.

= All sample containers will be properly labeled and the label protected with waterproof tape
prior to sampling.

= Ata minimum the label must contain:
- Project name
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- Project number
- Date and time of sample collection
- Sample location
- Sample identification number
- Collector’s initials
- Preservative (note amount of preservative used in miscellaneous section of the chain-of-
custody)

= This step is optional; wrap each container in bubble wrap (secure with waterproof tape) to
prevent breakage.

= Place the bubble-wrapped container into a 2.7-mil zip-type bag, removing trapped air.
Place glass containers inside a polyethylene bottle filled with vermiculite; seal the bottle.
Place sufficient amount of vermiculite in the bottom of the cooler to absorb any leakage that
may occur.

= Place a garbage bag in the cooler.

= Pack the samples appropriately inside the garbage bag (bottles placed upright) to prevent
movement during shipment.

= Place a sufficient amount of double-bagged ice around the samples to maintain the required
temperature during shipment.
Seal the garbage bag by tieing or taping.

= The maximum volume of preserved solution in the cooler must not exceed 500 ml.

= The maximum weight of the cooler shall not exceed 30 kg (66 Ibs) for any limited-quantity
shipment of dangerous goods.

= Secure the chain-of-custody form (placed inside a zip-type bag) to the interior of the cooler lid.

= [f the shipment is from a DOE or other facility, place the results of the radiation screen and
cooler/sample survey with the chain-of-custody.

= Wrap strapping tape or duct tape around both ends of the cooler and around the cooler lid.

= Affix custody seals to opposite sides of the cooler lid. Cover the custody seals with clear
waterproof tape.

= Mark the outside of the cooler with the proper shipping name of the contents, corresponding
UN number, and LTD. QTY. (as shown below).

Nitric Acid Solution (with less than 20 percent)
UN2031

Ltd. Qty.

= Place a label on the front of the cooler with the company name, contact name, phone number,
full street address, and state with zip code for both shipper and recipient.

= Affix a Corrosive label to the outside of the cooler.

= Affix package orientation labels on two opposite sides of the cooler.

= Secure the marking and labels to the surface of the cooler with clear waterproof tape to prevent
accidental removal during shipment.

= An example of cooler labeling/marking locations is shown in Figure 1.
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Note: Samples meeting the exception concentration of 0.15 percent HNO; by weight
will be shipped as non-regulated or non-hazardous following the procedure in
Section 1.4.

Note: No marking or labeling can be obscured by strapping or duct tape.

Note: The inner packaging of dangerous goods must be placed into the designated

cooler for shipment. Other non-regulated environmental samples may be added
to the cooler for shipment.

= When shipping from a DOE facility, the cooler will be surveyed by a qualified radiation control
technician to ensure that radiation flux on exterior surfaces does not exceed 0.5 mrem/h on all
sides. This survey will be documented and the results reviewed by the qualified shipper.

= Complete the Dangerous Goods and Hazardous Materials Inspection Checklist for Shipping
Limited-Quantity (Appendix A).

= Complete a Dangerous Goods Airbill.

6.0 Packaging and Shipping Samples Preserved with Sulfuric Acid
6.1 Containers
The inner packaging container (and amount of preservative) that may be used for these shipments
includes:
Excepted Quantities of Sulfuric Acid Preservatives

Desired in Final Quantity of Preservative (ml) for
Preservative Sample Specified Container
pH Conc. 40 ml 125 ml 250 ml 500 ml 1L
H,SO. | 37N <115 | 0.35% A 25 0.5 1 2

5 drops =1 ml

6.2 Responsibility
It is the responsibility of the qualified shipper to:

= Determine the samples undergoing shipment contain no other contaminant that meets the
definition of hazardous material as defined by DOT

= Determine the amount of preservative in each sample so that accurate determination of
quantities can be made

6.3 Additional Required Equipment
The following equipment is needed in addition to the required equipment listed in Section 1.3.

Inner packings may consist of glass or plastic jars no larger than 100 ml.

Outer packaging (for limited quantities) insulated cooler that has passed the ICAO drop test.
Survey documentation (if shipping from DOE or radiological sites)

Class 8 corrosive labels

Orientation labels

Consignor/consignee labels
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6.4 Packaging of Samples Preserved with Sulfuric Acid

Samples containing H>SO4 as a preservative that exceed the excepted concentration of 0.35 percent will
be shipped as a limited quantity per packing instruction Y809 of the IATA/ICAO Dangerous Goods
Regulations.

The following steps are to be followed when packaging limited-quantity samples shipments.

= Tape any interior opening in the cooler (drain plug) from the inside to ensure control of interior
contents. Also, tape the drain plug from the outside of the cooler.

= All sample containers will be properly labeled and the label protected with waterproof tape
prior to sampling.

= Ata minimum the label must contain:

- Project name

- Project number

- Date and time of sample collection

- Sample location

- Sample identification number

- Collector’s initials

- Preservative (note amount of preservative used in miscellaneous section of the chain-of-
custody form)

Wrap each glass container in bubble wrap (secure with waterproof tape) to prevent breakage.

Place the bubble-wrapped container into a 2.7-mil zip-type bag, removing trapped air.

Place glass containers inside a polyethylene bottle filled with vermiculite; seal the bottle.

Place sufficient amount of vermiculite in the bottom of the cooler to absorb any leakage that

may occur.

Place a garbage bag in the cooler.

Pack the samples appropriately inside the garbage bag (bottles placed upright) to prevent

movement during shipment.

= Place a sufficient amount of double-bagged ice around the samples to maintain the required
temperature during shipment.

= Seal the garbage bag by tieing or taping.

= The maximum volume of preserved solution in the cooler must not exceed 500 ml.
The maximum weight of the cooler shall not exceed 30 kg (66 lbs) for any limited-quantity
shipment of dangerous goods.

= Secure the chain-of-custody form (placed inside a zip-type bag) to the interior of the cooler lid.

= [f the shipment is from a DOE or other facility, place the results of the radiation screen and
cooler/sample survey with the chain-of-custody.

= Wrap strapping tape or duct tape around both ends of the cooler and around the cooler lid.

= Affix custody seals to opposite sides of the cooler lid. Cover the custody seals with clear
waterproof tape.

= Mark the outside of the cooler with the proper shipping name of the contents, corresponding
UN number, and LTD. QTY. (as shown below).

Sulfuric Acid Solution
UN2796
LTD. QTY.
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= Place a label on the front of the cooler with the company name, contact name, phone number,
full street address, and state with zip code for both shipper and recipient.

= Affix a Corrosive label to the outside of the cooler.
Affix package orientation labels on two opposite sides of the cooler.

= Secure the marking and labels to the surface of the cooler with clear waterproof tape to prevent
accidental removal during shipment.

= Anexample of cooler labeling/marking locations is shown in Figure 1.

Note: Samples containing less than the exception concentration of 0.35 percent H>SO4
by weight will be shipped as non-regulated or non-hazardous in accordance
with the procedure described in Section 1.4.

Note: No marking or labeling can be obscured by strapping or duct tape.

Note: The inner packaging of dangerous goods must be placed into the designated
cooler for shipment. Other non-regulated environmental samples may be added
to the cooler for shipment.

= When shipping from a DOE facility, the cooler will be surveyed by a qualified radiation control
technician to ensure that radiation flux on exterior surfaces does not exceed 0.5 mrem/h on all
sides. This survey will be documented and the results reviewed by the qualified shipper.

= Complete the Dangerous Goods and Hazardous Materials Inspection Checklist for Shipping
Limited-Quantity (Appendix A).

= Complete a Dangerous Goods Airbill.

7.0 Packaging and Shipping Limited-Quantity Radioactive Samples
7.1 Containers
The inner packaging containers that may be used for these shipments include:

= Any size sample container
7.2 Description/Responsibilities

= The qualified shipper will determine that the samples undergoing shipment contain no other
contaminant that meets the definition of hazardous material as defined by DOT.

= The qualified shipper will ship all samples that meet the Class 7 definition of radioactive
materials and meet the activity requirements specified in Table 7 of 49 CFR 173.425, as
Radioactive Materials in Limited Quantity. The qualified shipper will verify that all packages
and their contents meet the requirements of 49 CFR 173.421, Limited Quantities of Radioactive
Materials.

=  The packaging used for shipping will meet the general requirements for packaging and
packages specified in 49 CFR 173.24 and the general design requirements provided in 173.410.
These standards state that a package must be capable of withstanding the effects of any
acceleration, vibration, or vibration resonance that may arise under normal condition of
transport without any deterioration in the effectiveness of the closing devices on the various
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7.3 Additional Required Equipment
The following equipment is needed in addition to the required equipment listed in Section 1.3.

7.4 Packaging of Limited-Quantity Radioactive Samples
The following steps are to be followed when packaging limited-quantity sample shipments.

receptacles or in the integrity of the package as a whole and without loosening or
unintentionally releasing the nuts, bolts, or other securing devices even after repeated use.

If the shipment is from a DOE facility, radiological screenings will be completed on all samples
taken. The qualified shipper will review the results of each screening (alpha, beta, and gamma
speciation). Samples will not be shipped offsite until the radiological screening has been
performed.

The total activity for each package will not exceed the relevant limits listed in Table 7 of 49 CFR
173.425. The A; value of the material will be calculated based on all radionuclides found during
previous investigations (if any) in the area from which the samples are derived. The A values
to be used will be the most restrictive of all potential radionuclides as listed in 49 CFR 173.435.
The radiation level at any point on the external surface of the package bearing the sample(s)
will not exceed 0.005 mSv/hour (0.5 mrem/hour). These will be verified by dose and activity
monitoring prior to shipment of the package.

The removable radioactive surface contamination on the external surface of the package will
not exceed the limits specified in 49 CFR 173.443(a). CDM will apply the DOE-established free
release criteria for removable surface contamination of less than 20 dpm/100 cm? (alpha) and
1,000 dpm/100 cm? (beta/ gamma). It should be noted that these values are more conservative
than the DOT requirements for removable surface contamination.

The qualified shipper will verify that the outside of the inner packaging is marked “Radioactive.”
The qualified shipper will verify that the excepted packages prepared for shipment under the
provisions of 49 CFR 173.421 have a notice enclosed, or shown on the outside of the package,
that reads, “This package conforms to the conditions and limitations specified in 49 CFR
173.421 for radioactive material, excepted package-limited quantity of material, UN2910.”

Survey documentation/radiation screening results (if shipping from DOE or radiological sites)
Orientation labels

Excepted quantities label

Consignor/consignee labels

The cooler is to be surveyed by a qualified radiation control technician to ensure that radiation
flux on exterior surfaces does not exceed 0.5 mrem/h on all sides. This survey will be
documented and the results reviewed by the qualified shipper.

Tape any interior opening in the cooler (drain plug) from the inside to ensure control of interior
contents. Also, tape the drain plug from the outside of the cooler.

All sample containers will be properly labeled and the label protected with waterproof tape
prior to sampling.

At a minimum the label must contain:

- Project name

- Project number
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- Date and time of sample collection
- Sample location
- Sample identification number
- Collector’s initials

= This step is optional; wrap each container in bubble wrap (secure with waterproof tape) to
prevent breakage.

= Place sufficient amount of vermiculite, or approved packaging material, in the bottom of the
cooler to absorb any leakage that may occur.

= Place a garbage bag in the cooler.
Pack the samples appropriately inside the garbage bag (bottles placed upright) to prevent
movement during shipment.

= [f required, place a sufficient amount of double-bagged ice around the samples to maintain the
required temperature during shipment.

= Seal the garbage bag by tieing or taping.

= Place a label marked Radioactive on the outside of the sealed bag.
Enclose a notice that includes the name of the consignor or consignee and the following
statement: “This package conforms to the conditions and limitations specified in 49 CFR
173.421 for radioactive material, excepted package-limited quantity of material, UN2910.”

= Note that both DOT and IATA apply different limits to the quantity in the inside packing and
in the outside packing.

= The maximum weight of the package shall not exceed 30 kg (66 1bs) for any limited-quantity
shipment of dangerous goods.
Secure the chain-of-custody form (placed inside a zip-type bag) to the interior of the cooler lid.
If the shipment is from a DOE or other facility, place the results of the radiation screen and
cooler/sample survey with the chain-of-custody.

= [f acooler is used, wrap strapping tape or duct tape around both ends of the cooler and around
the cooler lid.

= Affix custody seals to opposite sides of the cooler lid. Cover the custody seals with clear
waterproof tape.

= Place a label on the front of the cooler with the company name, contact name, phone number,
full street address, and state with zip code for both shipper and recipient.

= Affix package orientation labels on two opposite sides of the cooler/package.

= Affix a completed Excepted Quantities label to the side of the cooler/package.

= Secure any marking and labels to the surface of the cooler with clear waterproof tape to prevent
accidental removal during shipment.

=  Anexample of the cooler labeling/marking is shown in Figure 2.

Note: No marking or labeling can be obscured by strapping or duct tape.
= Complete the Shipment Quality Assurance Checklist (Appendix B).

Note: Except as provided in 49 CFR 173.426, the package will not contain more than 15
grams of 25U.

Note: A declaration of dangerous goods is not required.
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Figure 2 - Radioactive Material — Limited-Quantity Cooler Marking Example
/— Address Label
/ . /
7

Strapping Ta yr

To: /

From:

This package conforms to the €onditions and
limitations specified in 49 CFR 173.421 for
Radioactive Material, excepted package -
limited quintity of material, UN2910.

Z.

\Vd \

~ Limited Quantity Notice Exempted Quantities Label

Taped
Drain

Orientation Labels

8.0 References

U.S. Environmental Protection Agency, Sampler’s Guide to the Contract Laboratory Program, EPA /540/P-
90/006, December 1990.

U.S. Environmental Protection Agency, Region IV, Standard Operating Procedures and Quality Assurance
Manual, February 1991.

U.S. Environmental Protection Agency Rule, 40 CFR 136.
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Sample Packaging

Yes

ood o oOod dod

Air Waybill Completion

Yes
|

OO0 Jd odod o

[

No

oD do o od oOd

No
|

o 0 dJ odod O

(W

Appendix A
Dangerous Goods and Hazardous Materials Inspection Checklist
for Shipping Limited-Quantity

N/A

The VOA vials are wrapped in bubble wrap and placed inside a zip-type bag.
The VOA vials are placed into a polyethylene bottle, filled with vermiculite, and
tightly sealed.

The drain plug is taped inside and outside to ensure control of interior contents.
The samples have been placed inside garbage bags with sufficient bags of ice to
preserve samples at 4°C.

The cooler weighs less than the 66-pound limit for limited-quantity shipment.
The garbage bag has been sealed with tape (or tied) to prevent movement during
shipment.

The chain-of-custody has been secured to the interior of the cooler lid.

The cooler lid and sides have been taped to ensure a seal.

The custody seals have been placed on both the front and back hinges of the
cooler, using waterproof tape.

oD do od oOd

N/A

J Section 1 has the shipper’s name, company, and address; the account number,

date, internal billing reference number; and the telephone number where the

shipper can be reached.

Section 2 has the recipient’s name and company along with a telephone number

where they can be reached.

Section 3 has the Bill Sender box checked.

Section 4 has the Standard Overnight box checked.

Section 5 has the Deliver Weekday box checked.

Section 6 has the number of packages and their weights filled out. Was the total of

all packages and their weights figured up and added at the bottom of Section 6?

Under the Transport Details box, the Cargo Aircraft Only box is obliterated,

leaving only the Passenger and Cargo Aircraft box.

Under the Shipment Type, the Radioactive box is obliterated, leaving only the

Non-Radioactive box.

Under the Nature and Quantity of Dangerous Goods box, the Proper Shipping

Name, Class or Division, UN or ID No., Packing Group, Subsidiary Risk,

Quantity and Type of Packing, Packing Instructions, and Authorization have

been filled out for the type of chemical being sent.

The Name, Place and Date, Signature, and Emergency Telephone Number

appears at the bottom of the FedEx Airbill.

0 The statement “In accordance with IATA /ICAO” appears in the Additional
Handling Information box.

0 The Emergency Contact Information at the bottom of the FedEx Airbill is truly
someone who can respond any time of the day or night.

o 0 O odod O

(W]
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Proper Shipping | Classor| UNorID | Packing | Sub Packing
Name Division No. Group Risk Quantity Instruction | Authorization

Hydrochloric Acid 8 UN1789 Il 1 plastic box x 0.5 L Y809 Ltd. Qty.
Solution

Nitric Acid Solution 8 UN2031 I 1 plastic box x 0.5 L Y807 Ltd. Qty.
(with less than 20%)

Sodium Hydroxide 8 UN1824 Il 1 plastic box x 0.5 L Y809 Ltd. Qty.
Solution

Sulfuric Acid 8 UN2796 Il 1 plastic box x 0.5 L Y809 Ltd. Qty.
Solution

Methanol 3 UN1230 Il 1 plastic box x 1 L Y305 Ltd. Qty.

Sample Cooler Labeling

Yes No N/A
a The proper shipping name, UN number, and Ltd. Qty. appears on the shipping
container.

The corresponding hazard labels are affixed on the shipping container; the
labels are not obscured by tape.

The name and address of the shipper and receiver appear on the top and side of
the shipping container.

The air wayhbill is attached to the top of the shipping container.

Up Arrows have been attached to opposite sides of the shipping container.

Packaging tape does not obscure markings or labeling.

oo oo O o
ool oo
ool oo oo
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Appendix B
Shipment Quality Assurance Checklist

Date: Shipper: Destination:

Item(s) Description:

Radionuclide(s):

Radiological Survey Results: surface mrem/hr 1 meter

Instrument Used: Mfgr: Model:

S/N: Cal Date:

Limited-Quantity or Instrument and Article

Yes No

_ __ 1. Strong tight package (package that will not leak material during conditions
normally incidental to transportation).

_ __ 2. Radiation levels at any point on the external surface of package less than or equal to
0.5 mrem/hr.

_ __ 3. Removable surface contamination less than 20 dpm/100 cm? (alpha) and 1,000
dpm/100 cm? (beta/ gamma).

o __ 4. Outside inner package bears the marking “Radioactive.”

_ __ 5. Package contains less than 15 grams of 25U (check yes if 25U not present).

_ ___ 6. Notice enclosed in or on the package that includes the consignor or consignee and
the statement, “This package conforms to the conditions and limitations specified
in 49 CFR 173.421 for radioactive material, excepted package-limited quantity of
material, UN2910.”

_ 7. Activity less than that specified in 49 CFR 173.425. Permissible package limit:
Package Quantity:

_ __ 8. Onall air shipments, the statement Radioactive Material, excepted package-
limited quantity of material shall be noted on the air waybill.

Qualified Shipper: Signature:
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1.0 Objective

This standard operating procedure (SOP) governs lithologic logging of core, cuttings, split-spoon
samples, and subsurface samples collected during field operations at sites where environmental
investigations are performed by CDM Federal Programs Corporation (CDM). The purpose of this SOP
is to present a set of descriptive protocols and standardized reporting formats to be used by all
investigators in making lithologic observations. It prescribes protocols for recording basic lithologic
data including, but not limited to, lithologic names, texture, composition, color, sedimentary structures,
bedding, lateral and vertical contacts, and secondary features such as fractures and bioturbation.

The goal of this SOP is to provide a set of instructions to produce uniform lithologic descriptions and to
present a list of references to help in this task.

2.0 Background

2.1 Definitions

The following list of definitions corresponds to the description sequences outlined in Section 5.2.1.
They are provided to aid the lithologic logger in what to look for when following the sequences. An
example lithologic log is given in Attachment A.

Name of Sediment or Rock - In naming unconsolidated sediments, the logger should use field
equipment and reference charts to help identify the grain-size distribution and should name the
material according to the procedure in Section 5.2.1. In naming sedimentary, igneous, and
metamorphic rocks, the logger should examine the specimen for mineralogy and use the appropriate
classification chart in the attachments.

Texture - In examining unconsolidated sediments, the texture shall refer to the grain-size distribution,
particle angularity, sorting, and packing. The logger should provide estimates of the grain sizes present
using Attachment B and C. When larger particles such as cobbles are present, determine the size of the
particles and give a percentage estimate. The sediment particles should be examined for angularity by
comparing with Attachment B and the sorting should be determined by percentage estimation. The
logger should note that the Unified Soil Classification System (USCS) uses the term grading to describe
how the materials are sorted. (A poorly sorted unconsolidated material is well graded.) In examining
igneous rocks, texture refers to whether the specimen is aphanitic, phaneritic, glassy, fragmental,
porphyritic, or pegmatitic. Attachment D has more specific definitions of these terms. For metamorphic
rocks, texture refers to whether the specimen has a foliate structure (slaty, phyllitic, schistose, or
gneissic) or nonfoliate structure (granular).
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Color - Color may be determined using the appropriate Munsell color chart (soil or rock) and listing
the Munsell number that corresponds to the color. If an unconsolidated material is mottled in color, the
ranges in color should be described. When describing core samples with several individual colors such
as in phaneritic textures, individual color names should be listed, and an overall best color name
should be given.

Sedimentary Structures - This term refers primarily to unconsolidated sediments and sedimentary
rocks. There are several different sedimentary structures, and the logger is referred to Compton’s
Manual of Field Geology (1962) book for more details. Among the more common structures are bedding,
cross-bedding, laminations, and burrows. These structures should only be included in the description
if found in the samples.

Degree of Consolidation - The degree of consolidation is applicable to sedimentary rocks and
unconsolidated sediments and refers to how well the material has been indurated. Unconsolidated
sediments may be compacted somewhat and should be described as loose, moderately compacted, or
strongly compacted. In some cases they may be slightly cemented by caliche and should be described
as slightly cemented, moderately cemented, or strongly cemented. Sedimentary rocks are typically
indurated but may vary in the degree of cementation. These materials should be described as friable,
moderately friable, or well indurated. When describing the cementing material, a test for reaction to
hydrochloric acid (HCI) should be done and results recorded under the description. If the logger
believes he/she can identify the cementing material, then it should be included in the description.

Moisture Content - Moisture content refers to the amount of water within the sediment or the matrix.
Typically sedimentary rocks and unconsolidated sediments may have water within and should be
described as dry, moist, or wet. Igneous and metamorphic rocks may have water within fractures and
cavities. The presence of water and pertinent observations that may help in site evaluation in these
rocks should be noted.

Presence of Fractures, Cavities, and Secondary Mineralization - The rock types that may be
encountered during drilling may have fractures or joints present within them. Should fractures be
observed, they should be noted and a description as to the density of fractures should be given.
Cavities or vugs may be present, and the density of voids as well as a size estimation should be given.
If fractures or cavities contain evidence of secondary minerals such as zeolites, clays, or iron oxides,
then a description of the mineral fill should be added.

Evidence of Contamination - The logger should examine the core and note any obvious signs of
contamination such as streaking, free product, odor, or discoloration. These observations should be
noted in the field book as should any readings from the photoionization or flame ionization detector
(PID/FID). PID/FID hits should be recorded on the Lithologic Log Form also.

Description of Contacts - The logger should note any significant change in lithology. These changes
may be gradational contacts within sediments or may be sharp contacts such as sediments over rocks.
The contacts should be noted as to whether they are erosional, gradational, or sharp, and the depth
below the surface should be noted.
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Composition - The composition of the rock refers to the mineralogy of the material encountered. For
sedimentary rocks, it is important to note the matrix composition and use Attachment E in naming. In
igneous and metamorphic rocks, the minerals that make up the rock should be stated and an
estimation of their percentage should be noted. The classification charts listed in Attachments D and F
provide a description of common compositions.

Degree of Vitrification - This term is applicable to volcanic rocks and refers to the degree of welding in
pyroclastic materials. Describe these rocks as poorly welded, moderately welded, or strongly welded.

2.2 Discussion

The installation of monitoring wells, piezometers, and boreholes is a standard practice at many sites
requiring environmental investigations. The installation of these devices requires that a trained
geologist, or other earth scientist, provide lithologic descriptions as they encounter subsurface material
during auguring or drilling. In evaluating these lithologic descriptions from different boreholes,
monitoring wells, or piezometers, it is sometimes possible to correlate similar units. To help in this
task, it is important to provide uniform and consistent descriptions.

In describing lithologies, it is helpful to have a set of references covering items such as the classification
of igneous, metamorphic, and sedimentary rocks; grain-size percentage estimation; particle shape;
grain-size charts; and lithologic symbols. In order to make lithologic descriptions produced by CDM
staff as uniform and consistent as possible, this SOP provides a list of references to be used in the field.
This SOP also provides a sequence for recording information on a standardized log form to make
descriptions as uniform and consistent as possible.

2.3 Associated Procedures

= CDM Federal SOP 4-1, Field Logbook Content and Control

3.0 Responsibilities
Geologist - The field person performing lithologic logging is responsible for making a consistent and
uniform log and for turning in field forms and logbooks to the field team leader (FTL).

Field Team Leader - The FTL is responsible for maintaining logbooks and forms and for approving
techniques of lithologic logging not specifically described in this SOP.

4.0 Required Equipment

The description of subsurface lithologies requires a minor amount of field equipment for the geologist.
This section provides a list of equipment to be used by the lithologic logger but does not include
equipment such as drill rigs, PID/FID, sampling equipment, and personal protection equipment. The
following is a general list of equipment that may be used:

Field logbook and Lithologic Log Form
Clipboard

Dilute (10 percent) HCl

Plastic sheeting
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= PVC sampling trays

= Waterproof pens

= No. 2sieve

= 10x magnifying hand lens

= Reference field charts

5.0 Procedures
5.1 Office

Obtain field logbook and Lithologic Log Forms

Coordinate schedules/actions with FTL

Obtain necessary field equipment (i.e., hand lens, 10 percent HCI)

Obtain CDM reference field charts

Review field support documents (i.e., sampling plan, health and safety plan)

Review applicable geologic references such as U.S. Department of Agriculture (USDA) Soil
Conservation Survey Soil Surveys and/or geologic maps

5.1.1 Documentation

Individuals performing lithologic logging will record their observations in a commercially available,
bound field logbook (e.g., Lietz books) and/or on individual Lithologic Log Forms. Lithologic loggers
will follow the general procedures for keeping a field logbook (SOP 4-1). When using a bound field
logbook, record the same data required on the Lithologic Log Form. Data from the field logbook must
be transcribed to the Lithologic Log Form if filling in the form in the field is not feasible. However, the
data must be the same as that recorded in the field logbook. Editing of field logbook data is not
allowed. In addition, if data are transcribed to the Lithologic Log Form, it should be done within 1 day
of the original data recording. All blanks in the Lithologic Log Form must be filled out. If an item is not
applicable, an “NA” should be entered.

The Lithologic Log Form should be filled out according to the following instructions:

The top part of the form contains general information. The project name and number must be filled in
to identify the site. The date that drilling was started and completed, and the well number within the
site should be stated. The name of the person logging the well is recorded as is the total depth drilled.
Weather condition descriptions should correlate with what is written in the logbook. The last item to
be completed is the name and company of the driller and the type of drill rig and bits used.

The bottom part of the form shall be completed according to the instructions provided within this
section and according to the sequence provided in Section 5.2.1. The depth column refers to the depth
below ground surface and should be provided in feet. The tick marks can be arbitrarily set to any
depth interval depending on the scale needed except where client requirements dictate the spacing.
The lithology column should contain a schematic representation of the subsurface according to the
symbols found in Attachment G. Use a single X to mark the area where no core was recovered, and
notes should be recorded as to why the section was not recovered. The X should be marked from the
top to the bottom of the section so that the entire interval is marked. If the geologist can interpret the
probable lithology of the missing section with reasonable confidence, they may fill in the symbols
behind the X. Sharp or abrupt contacts between lithologies will be indicated by a solid horizontal line.
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Gradational changes in lithologic composition will be shown by a gradual change of lithologic symbol
in the appropriate zone. PID/FID hits should be recorded within the PID/FID column at the
appropriate depth, if applicable. Blow counts specifically refer to the number of hammer blows it takes
to drive a split-spoon into the ground. Usually this is recorded as the number of blows per 6 inches but
may vary. The recording of blow counts provides a relative feel for the cohesiveness of the formation.
The individual recording lithologic logs should ask the FTL whether it is required information. The
description column is the most important part of the Lithologic Log Form and is where the lithology is
described. In completing this section, use the applicable reference charts and complete according to the
sequence in Section 5.2.1. The sample interval column is reserved for noting any samples taken and
processed for the laboratory. The sample number shall be filled in at the appropriate depth. The last
column refers to the percent core recovery. The individual performing lithologic logging should
determine the amount recovered and write the percentage at the appropriate depth.

In addition to the information on the lithologic form, the logger should fill in appropriate information
into the logbook when there is a rig shutdown, rig problems, failures to recover cores, or other issues.

5.2 General Guidelines for Using and Supplementing Lithologic Descriptive Protocols
This SOP is intended to serve as a guide for recording basic lithologic information with emphasis on
those sediment or rock properties that affect groundwater flow and contaminant transport. The fields
of specialization of geologists using this SOP will vary. If the user has expertise in a particular field of
petrology or soil science that allows for descriptions of certain geologic sections beyond the basic level
required by this SOP, they may expand their descriptions. This should be done only with approval of
the FTL. The descriptive protocol presented here must be followed in making basic observations. Any
further descriptions must follow a protocol that is published and generally recognized by the geologic
community as a standard reference. General lithologic description will not include collecting detailed
information such as can be obtained from sieve analysis or petrographic analysis. This SOP is a guide
for recording visual observations of samples in the field aided by a 10x hand lens and the other simple
tools. Field descriptions should be supplemented by petrographic analysis and sieve analysis when the
FTL needs data on numerical grain-size distributions, secondary porosity development, or other data
that can be collected by these methods.

This SOP includes protocols for describing igneous, metamorphic, sedimentary rocks, and
unconsolidated materials. Common abbreviations are given in Attachment H. This SOP includes charts
to be used for classification and naming of rocks, sediments, and soils and descriptions of texture,
sedimentary structures, and percentage composition of grains. There is also a chart of lithologic
symbols to be used and a list of abbreviations. For charts covering other observations or field
procedures not specified by this SOP, the user is referred to the following for more information:

= Compton’s Manual of Field Geology and American Geological Society (AGI) Data Sheets for Geology in
the Field, Laboratory, and Office contain other reference charts applicable to descriptions. The
source of the chart used must be recorded on the Lithologic Log Form or in the field logbook.

= The Munsell soil color chart may be used for descriptions of color.

= The Dictionary of Geological Terms (AGI) is to be used for definitions of geological terms.
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Some observations will be common to all rock and soil descriptions. All descriptions should include as
appropriate: name of sediment or rock, color, sedimentary structures, texture, moisture content,
composition, fabric, significant inclusions, and degree of consolidation or induration. The description
of each category should be separated by a semicolon. Each section that discusses descriptions of a
particular lithology provides a sequence for recording observations. Follow these sequences for all
descriptions. All lithologic descriptions shall be segregated from interpretive comments by recording
them in the field book.

Secondary features affecting porosity and permeability such as fractures (joints or faults), cavities,
and/or bioturbation should be described if observed. Exact measurement of apparent bed thicknesses
should be made when logging core and should supplement terminology such as “thin” or “thick.”
Particular attention is to be given to recording exact locations of water tables, perched saturated zones,
and description of contaminants that may be visible.

In some cases individuals logging may wish to describe materials such as unconsolidated sediments
and soils according to different systems such as the USCS or USDA Soil Taxonomy System. These
descriptions can provide additional information from what is required by this SOP. If an individual is
competent in using other description methods, then they should do so with permission from the FTL.

It is often more practical to use abbreviations for often repeated terminology when recording lithologic
descriptions. For the terms given in this SOP, its attachments, or the associated charts to be used for
description in the field, use only the designated abbreviations. Other abbreviations are allowed;
however, the abbreviation and its meaning should be recorded on the lithologic log the first time it is
used and should be recorded at least once for every well or boring log. Loggers are cautioned to limit
the use of abbreviations to avoid producing a lithologic log that is excessively cryptic.

5.2.1 Protocols for Lithologic Description

This section describes the protocols for completing a lithologic description. The logger should use the
appropriate portion of this section when describing cores. In recording descriptions of sedimentary
sections from a whole core, it is possible to reduce the amount of description being written by at least
two strategies. One is to look at as long of a section of core as possible, looking for the “big” picture.
For instance, in a 20-foot-thick zone, the dominant lithology may be siltstone that is interrupted by
several thin beds of another lithology such as gravel. This section description can be simplified by
writing: 35-55 below ground surface (bgs) = siltstone (with other descriptors) except as noted; 37.5-38.5
gravel zone (with descriptors); 40-42 pebble zone (with descriptors); etc. This also aids in “seeing” the
thickest unit designations possible for use in modeling. Another acceptable way to describe the same
interval would be: 35-37.5 siltstone; 37.5-38.5 gravel zone (with descriptors); 38-40 same as 35-37.5; 40-
42 pebble zone (with descriptors); etc.

Description of Unconsolidated Material

Unconsolidated material comprises a significant portion of the sections of interest at CDM sites. The
shallow subsurface is very important to the hydrologic investigation, as this is the portion of the
geologic section where infiltration first occurs. Much of the contamination at sites being investigated is
surface contamination and therefore lies on, or within, the upper portion of the surficial material.

For the purpose of this SOP, soil refers to the upper biochemically weathered portion of the regolith and
not the entire regolith itself. Soils are to be described as unconsolidated material and should use the same
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description format. The scientist may use the USCS classification if consistent with project objectives
(Attachment K). More detailed soil descriptions should only be made in addition to descriptions outlined
below.

Descriptions of unconsolidated sediments should follow the following sequence:

Name of sediment (sand, silt, clay, etc.)
Texture

Composition of larger-grained sediments
Color

Structure

Degree of consolidation and cementation
Moisture content

Evidence of bioturbation

Description of contacts

In naming unconsolidated material (refer to Attachment I - Naming of Unconsolidated Materials), the
particle size with the highest percentage is the root name. When additional grains are present in excess
of 15 percent, the root name is modified by adding a term in front of the root name. For instance, if a
material is 80 percent sand and 20 percent gravel, then it is gravelly sand. If the subordinate grains
comprise less than 15 percent but greater than 5 percent, the name is written:

(dominant grain) with (subordinate grain). For example, a
sediment with 90 percent sand and 10 percent silt would be named a sand with silt. If a sediment
contains greater than 15 percent of four particle sizes, then the name is comprised of the dominant
grain size as the root name and modifiers as added before. For example, if a material is 60 percent sand,
20 percent silt and 20 percent clay the name would be a silty clayey sand. If a material is 70 percent
sand, 20 percent silt and 10 percent clay, it would be a silty sand with clay. When large cobbles or
boulders are present, their percentage should be estimated and their mineralogy recorded. Use AGI
Data Sheet 29.1 (Attachment B) for grain terms. Refer to Attachment J for an example sorting chart.

Description of Sedimentary Rocks

Sedimentary rocks consist of lithified detrital sediments such as sand and clay, chemically precipitated
sediments such as limestone and gypsum, and biogenic material such as coal and coquina. The classi-
fication scheme for naming these rocks is found in Attachment E - Classification of Sedimentary Rocks.

Descriptions for sedimentary rocks should be given in the lithologic log in the following sequence:

Name of rock

Texture

Color

Sedimentary structures
Degree of composition
Presence of fractures or vugs
Moisture content
Bioturbation

Description of contacts
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Description of Igneous and Metamorphic Rocks

Igneous rocks, volcanic and plutonic, and metamorphic rocks are not as commonly observed at work
sites, but they may be found interspersed in the sedimentary section as ash layers and as bedrock.
Where they form bedrock, the development of fractures and vugs is important to their hydrologic
properties. If the logger is unsure of the name of the rock because of difficulty in determining
mineralogy, the name shall be accompanied by a question mark. Attachments D and F provide a
classification system for these materials.

Igneous and metamorphic rock descriptions should follow the general format:

Name of rock

Texture

Color

Degree of induration for volcaniclastics
Composition

Presence of fractures or vugs

Presence of secondary mineralization
Moisture content

Weathering

6.0 Restrictions/Limitations

Only geologists, or similarly qualified persons trained in lithologic description, are qualified to perform
the duties described in this SOP. The FTL for a project will have the authority to decide whether or not
an individual is qualified.

7.0 References

American Geological Society, American Geological Society Data Sheets for Geology in the Field, Laboratory,
and Office, 3rd Ed, 1989.

American Geological Society, Dictionary of Geologic Terms, Anchor Press, Garden City, New York, 1960.
Compton, R.R., Manual of Field Geology, John Wiley & Sons Inc., New York, New York, 1962.

Munsell Color Chart, Soil Test Inc., Evanston, Illinois, 1975.

U.S. Department of Agriculture Soil Conservation Service, Soil Taxonomy, U.S. Government Printing
Office, Washington, D.C., 1972.

Woodward, L.A., Laboratory Manual Physical Geology, University of New Mexico Printing,
Albuquerque, New Mexico, 1988.

8.0 Attachments

Note: These Attachments are for informational purposes. Other equivalent charts such as USCS or logs
may be used.

Attachment A - CDM Federal Programs Corporation Lithologic Log
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Attachment B - Grain-Size Scale; Graph determining size of sedimentary particles, particle degree of
roundness charts

Attachment C - Comparison Chart for Estimating Percentage Composition
Attachment D - Classification of Igneous Rocks

Attachment E - Classification of Sedimentary Rocks

Attachment F - Classification of Metamorphic Rocks

Attachment G - Lithologic Symbol Chart

Attachment H - Common Abbreviations

AttachmentI- Naming of Unconsolidated Materials

Attachment J - Sorting Chart

Attachment K - Example of Unified Soil Classification System (USCS)
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Attachment A
CDM Federal Programs Corporation
Lithologic Log
Boring No. Sheet of
Project: Project No.: Date Started:
Well No.: Rig: Date Ended:
Logged By: Total Depth: Driller:
Weather: Bits:
Sample % PID/ Blow
Depth | Lithology | Interval | Recovery FID Counts Description
Proportions Cohesionless Cohesive Consistency
Blows Blows
trace 0to 10% loose 0to 10 0-4 soft
litle 10 to 20% med dens 10 to 30 4-8 med stiff
some 20 to 35% dense 30 to 50 8-15 stiff
and 35to 50% very dense 50+ 15-30 very stiff
30+ hard
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Attachment D

Classification of Igneous Rocks
Mineral Composition
Quartz >10% Quartz <10% Feldspar abundant Mafic minerals >70%
Abundant feldspar Abundant feldspar Mafic
Mafic minerals minor Mafic minerals Minerals 40-70%;
moderate Quartz minor or
absent
Color Index Light Color Intermediate color Dark Dark
Chemistry SiO, 70% SiO; 60% SiO; 50% SiO; 40%
Phaneritic (visible Granite (Gr) Diorite (Dr) Gabbro (Gb) Peridotite (Pr)
with naked eye) (mostly olivine)
Aphanitic Rhyolite (Ry) Andesite (An) Basalt (Ba) Komatiite (Km)
T (microscopic) (quartz phenocrysts) (feldspar or mafic (very rare)
E phenocrysts; no
X quartz)
T Felsite (FI)
g (no phenocrysts)
E Glassy Obsidian (ob) Pumice (Pu) Rare
Glassy- Tuff <4mm (Tf) Rare
Fragmental Breccia >4mm (Br)
(Pyroclastic)
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Attachment E

Classification of Sedimentary Rocks
Detrital Detrital Classification Principal Composition Additional Identifying Characteristics Name of Rock
Rudaceous Gravel Rounded Clasts Conglomerate (Cg)
(clast diameter > 2 mm) Angular Clasts Breccia (Br)
Arenaceous Sand Mineral composition and detrital matrix Sandstone (Sa)
(clast diameter between content varies. Additional detrital matrix
0.0625 mm [1/16 mm] qualifiers (arenite or wacke) and mineral
and 2 mm) composition qualifiers (quartz, arkose,
feldspathic, etc.) may be necessary.
Argillaceous Mud Non-fissile along bedding planes, silt Siltstone (Sls)
(clast diameter <0.0625 predominant over clay
mm) Non-fissile along bedding planes, clay Claystone
predominant over silt
Non-fissile along bedding planes, silt and Mudstone (Ms)
clay fraction approximately equal or
unknown
Fissile along bedding planes Shale (Shl)
Chemical Chemical Classification | Principal Composition Additional Identifying Characteristics Name of Rock
Calcareous Calcite Effervesces on contact with dilute HCI Limestone (La)
(Calcium Carbonate)
Dolomite (Calcium Pulverized sample effervesces on contact Dolomite (DI),
Magnesium Carbonate) with dilute HCL Dolostone
Siliceous Quartz (Silicon Dioxide) Hard, dense, fractures conchoidally Chert (Ch)
Evaporites Hydrated Calcium Sulfate Earthy and crumbly Gypsum (Gy)
Calcium Sulfate Usually exhibits indistinct stratification Anhydrite
Halite (Sodium Chloride) Cubic cleavage Rock Salt (Na)
Organic Chemical Classification | Principal Composition Additional Identifying Characteristics Name of Rock
(Organogenetic | Calcareous Fossil shells and fragments | Loosely cemented fragmental limestone Coquina (Cq)
or Biochemical) Foraminiferal shells Soft, micritic limestone Chalk (Chk)
Calcite or aragonite Derived from evaporation of spring water Travertine (Tvr)
Siliceous Diatom shells (saltwater or Light-colored, soft, friable, and porous Diatomite (Dm)
freshwater organisms) siliceous deposit
Carbonaceous Plant Remains Degree of lithification varies-additional Coal (CI)
qualifiers such as peat, lignite, bituminous
and anthracite may be necessary.
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Attachment F

Classification of Metamorphic Rocks
Structure Texture Chief Minerals Name
N granular; breaks | quartz Quartzite (Qzt)
o across grains
n granular; grains | calcite Marble (Mbl)
clearly visible
f : -
o granular; grains | plagioclase, Greenstone (Grs)
| altered and chlorite, epidote
i indistinct hornblende
a very fine-grained | indistinguishable; Hornfels (Hnf)
t mostly
e submicroscopic
micas and clays
slaty submicroscopic Slate (Slt)
mica, quartz
phyllitic microscopic mica, Phyllite (Pyl)
quartz
microscopic mica, Blueschist
quartz, amphibole
chlorite, mica chlorite
plagioclase schist (CL-Sch)
muscovite, quartz Muscovite (Ms)
Schist (Sch)
F schistose garnet, muscovite Garnet (G)
(I) Muscovite (Ms)
: Schist (Sch)
a hornblende, Amphibolite (Amp)
t plagioclase
e staurolite, garnet, Garnet (G)
muscovite Staurolite (S)
Muscovite (Ms)
Schist (Sch)
plagioclase, Amphibolite (Amp)
hornblende Gneiss (Gns)
gneissose feldspar, quartz Granitie (Gr)
Gneiss (Gns)
eye-shaped Augen (Au)
feldspar, Gneiss (Gns)
mica
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Attachment G
Symbaols for Symbols for
Sedimentary Rocks Metamorphic Rocks Symbaols for Grains
s o] Conglomersie f H(.. Quartzite —-=] -
o C t kL
F i
899 Breccia T Marble SO M
Fele ] -~ .:_, %°. ¢| Pebbles
Pr it Massive Sandsions ""'Jx § Greenstone & gﬂl
R %| Cobbles
Shale Fghaagay Homfels ‘ a
E- T Sihutons =227 siae o
== —— . == Shaly, Argillsceous
e +| Phyllite 1l &
o peaone e L Sy, L Calcareous, Caliche
! 724 Schist -
Et i o
Massive Limstons ’fff{é\ ~ S
Oy
=i b : =]
|$| Cherty Limestons 7y GCneiss EG e
'-Li*'l'_, Shelly Limestone Symbols for
3 = Symbols for Bedding
!'I'. Traveriine Igneous Rocks
z
o " Tull snd Tuff Breccia 3¢ xbdd
Dalomite n
W Basic lava flows 0| Sslam
L Chent, Bedded i ErTrory |
/ Light colored lava flows ——=—| 58 lens in shale
J-/"' Gypsum ——
¥ Rocksalt Porphyritic E "'.? Bioturbated
Coal Granitic
Coquina - Serpentine J“’? Fractures
= i[- Chalk, Diatomite Aphanitic or Massive P¥F 1l v
wwar | : , bt

Compton, R.R., Manual of Field Geology, 1962.
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Attachment H

Common Abbreviations

Abundant - abnt

Diameter — dia

Laminated — lam

Amount — amt

Different — diff

Maximum — max

Approximate — approx

Disseminated — dissem

Pebble — pbl

Arenaceous — aren

Elevation — elev

Phenocryst — phen

Argillaceous — arg

Equivalent — equiv

Porphyritic — proph

Average — ave

foliated — fol

Probable — prob

Bedded — bdd Formation frm Quartz — grz
Bedding — bdg Fracture — frac Regular — reg
Calcareous — calc Fragmental — frag Rocks — rx

Cemented — cmt

Granular — Gran

Rounded — rnd

Cobble — cbl

Gypsiferous — Gyp

Saturated — sat

Contact — ctc

Horizontal — hriz

Secondary — sec

Cross-bedded - xbdd

Igneous —ign

Siliceous — sil

Cross-bedding — xbdg

Inclusion — incl

Structure — struc

Cross-laminated — xlam

Interbedded — intbdd

Unconformity — uncnf

Crystal — xl

Irregular — ireg

Variegated — vrgt

Crystalline — xIn Joint — jnt Vein —vn
Grain Size Contacts Sorting
grain —gn gradational — grad poor — pr
fine — f erosional — er moderate — mod
very fine — vf abrupt — ab well — well
medium — med
coarse — crs Fabric
large —Ig grain supported — gs
very large — vig matrix supported — ms
small — sm imbricate — im

Adapted from, Compton, R.R., Manual of Field Geology, 1962.
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Attachment |

Naming of Unconsolidated Materials

Main Particle Gravel Sand Silt Clay
> 15 % gravel Gravel Gravelly Sand Gravelly Silt Gravelly Clay
> 15 % sand Sandy Gravel Sand Sandy Silt Sandy clay
> 15 % silt Silty Gravel Silty Sand Silt Silty Clay
> 15 % clay Clayey Gravel Clayey Sand Clayey Silt Clay
5-15 % gravel Not Applicable Sand with Gravel Silt with Gravel Clay with Gravel
5-15 % sand Gravel with sand | Not applicable Silt with Sand Clay with sand
5-15 % silt Gravel with silt Sand with silt Not applicable Clay with silt
5-15 % clay Gravel with clay Sand with clay Silt with clay Not applicable

> 15% gravel Sandy Gravel Gravelly Sand Gravelly Sandy Silt | Gravelly Sandy
plus 15% sand Clay

> 15% gravel Silty Gravel Gravelly Silty Sand | Gravelly Silt Gravelly Silty Clay
plus 15% silt

> 15% gravel Clayey Gravel Gravelly Clayey Gravelly Sandy Silt | Gravelly Clay

plus 15% clay

Sand

> 15% sand plus | Silty Sand Gravel | Silty Sand Sandy Silt Sandy Silty Clay
15% silt

> 15% sand plus | Sandy Clayey Clayey Sand Sandy Clayey Silt Sandy Clay
15% clay Gravel

> 15% silt plus Silty Clayey Gravel | Silty Clayey Sand | Clayey Silt Silty Clay

15% clay

Note: Other combinations are possible when all particle sizes are present in greater than 15%. For
example, a Silty Clayey Gravelly Sand. Other possible combinations exist such as a Gravelly Sand

with silt.

Compton, R.R., Manual of Field Geology, 1962.

Technical Standard Operating Procedures




SOP 3-5
Lithologic Logging Revision: 6

Date: March 1, 2004

Page 19 of 22

Attachment J

Sorting Chart

Compton, R.R., Manual of Field Geology, 1962.
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Attachment K

Example of Unified Soil Classification System (USCS)

Unified Soll Classification System (USCS)

MILLIMETERS INCHES SIEVE SIZES
BOULDERS > 300 > 11.8 -
| coeBLes | 75 - 300 | 29 - 11.8 -
GRAVEL:
coarse | 75 - 19 29 - .75 -
el 19 - 48 | .75 - .19 |3/4" - No. 4
mc%msz 48 - 20 | .19 - .08 |No.4 - No. 10
meoiw | 2.0 - .43 .08 - .02 |No. 10 - No. 40
Fne | 43 - .08 | .02 - .003 |No. 40 - No. 200 X%
FINES:
SILTS < .08 < .003 < No. 200
LAY < .08 < .003 < No. 200
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Attachment K

Example of Unified Soil Classification System (USCS)
(Continued)

_ CLAY
.!‘l'l:h“ Unconfined
CLAY THUMB | SPT, N Krength cf uveeth o
LONSISTENCY] PENETRATION | BLOWS/ | (PSF) b
FT. [TORVANE| ,setrometsr
penetrited
VERY SOFT ﬁmw <2 250 500
finger's when
in hand.
OFT 2-4 |250 - 500| 500 - 1000
s Molded by
finger pres-
h -
MEDIUM Bt win | 4-8 | s00- | 1000 - 2000
etfort 1000
by strong
pressure.
about
STIFF (14" by thamb butl 8- 15 | 1000 - | 2000 - 4000
great m'l.
p— b.n, Indented | 15 - 30 | 2000 - | 4000 - 8000
VERY thumbnail. 18- % 4000 )
HARD Hm >3 | > 4000 > 8000
umbnall
SAND
souL $PT, N | Relative RELD TEST

. with 17T°
VERYASOOSE | a4 [ 0-1s [ e Pused by hama.

LOOSE BAND [ 4 - 10 [ 18 - a5 [coly peeswtod v 12

D o | 10 - 30 [ 28 - uE"m‘W“

DENSE SAND |20 -50)|65-85 T’“_‘:‘::.H
VERY DENSE m o brw inched
SAND 50 "1H‘E - rod driven
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Summary of USCS Field Identification Tests

Coarse-Grained Gravelly Soils Clean Gravels Substantial amounts of all grain particle sizes GW
Soils More than h_alf (_)f Will not leave a stain | Predominantly one size or range of sizes with some GP
More than half the coarse fraction is on a wet palm intermediate sizes missing
material (by weight) is larger than 4.75 mm Dirty Gravels Non-plastic fines (to identify, see ML below) GM
individual grains Will leave a stain on | Plastic fines (to identify, see CL below) GC
visible to the naked - a wet palm - - — -
eye Sandy Soils . Clean Sands . Wide range in grain size and substantial amounts of SW
More than half of Will not leave a stain | all grain particle sizes.
coarse fraction is on a wet palm Predominantly one size or a range of sizes with some SP
smaller than 4.75 mm intermediate sizes missing
Dirty Sands Non-plastic fines (to identify, see ML below) SM
Will leave a stain on | Plastic fines (to identify, see CL below) SC
a wet palm
Fine-Grained Dry
Soils . Ligu_id Crushing Dilatar_1cy o
More than half the Ribbon Limit Strengt_h React_lon Toughness Stickiness
material (by weight) is None <50 None to Slight Rapid Low None ML
individual grains not Weak <50 Medium to High None to Very Slow | Medium to High Medium CL
visible to the naked Strong >50 Slight to Medium Slow to None Medium Low MH
eye Very Strong >50 High to Very High None High Very High CH
(<0.074 mm)
Highly Organic Readily identified by color, odor, spongy feel, and frequently by fibrous texture oL
Soils Oft

Technical Standard Operating Procedures




SOP 4-1

Field Logbook Content and Control Revision: 5
Date: March 1, 2004
Page 1 of 4
Prepared: Del Baird Technical Review: Sharon Budney

QA Review: _Douglas J. Updike ApprovedMOm Zl%{o‘?
1gnature /MDate
Issued: %ZQ:Z %@;g
Signature/Date

1.0 Objective

The objective of this standard operating procedure (SOP) is to set CDM Federal (CDM) criteria for
content entry and form of field logbooks. Field logbooks are an essential tool to document field
activities for historical and legal purposes.

2.0 Background
2.1 Definitions
Biota - The flora and fauna of a region.

Magnetic Declination Corrections - Compass adjustments to correct for the angle between magnetic
north and geographical meridians.

2.2 Discussion

Information recorded in field logbooks includes field team names, observations, data, calculations,
date/time, weather, and description of the data collection activity, methods, instruments, and
results. Additionally, the logbook may contain deviations from plans and descriptions of wastes,
biota, geologic material, and site features including sketches, maps, or drawings as appropriate.

3.0 Responsibilities
Field Team Leader (FTL) - The FTL is responsible for ensuring that the format and content of data
entries are in accordance with this procedure.

Site Personnel - All CDM employees who make entries in field logbooks during onsite activities are
required to read this procedure prior to engaging in this activity. The FTL will assign field logbooks
to site personnel who will be responsible for their care and maintenance. Site personnel will return
field logbooks to the records file at the end of the assignment.

4.0 Required Equipment

Site-specific plans

Field notebook

Indelible black or blue ink pen
Ruler or similar scale
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5.0 Procedures

5.1 Preparation

In addition to this SOP, site personnel responsible for maintaining logbooks must be familiar with all
procedures applicable to the field activity being performed. These procedures should be consulted as
necessary to obtain specific information about equipment and supplies, health and safety, sample

collection, packaging, decontamination, and documentation. These procedures should be located at
the field office.

Field logbooks shall be bound with lined, consecutively numbered pages. All pages must be
numbered prior to initial use of the logbook. Prior to use in the field, each logbook will be marked
with a specific document control number issued by the document control administrator, if required
by the contract quality implementation plan (QIP). Not all contracts require document control
numbers. The following information shall be recorded on the cover of the logbook:

Field logbook document control number.

Activity (if the logbook is to be activity-specific) and location.

Name of CDM contact and phone number(s).

Start date.

In specific cases, special logbooks may be required (e.g., waterproof paper for stormwater
monitoring).

The first few (approximately five) pages of the logbook will be reserved for a table of contents (TOC).
Mark the first page with the heading and enter the following;:

Table of Contents

Date/Description Page
(Start Date)/Reserved for TOC 1-5

The remaining pages of the table of contents will be designated as such with “TOC” written on the
top center of each page.

5.2 Operation

Requirements that must be followed when using a logbook:

= Record work, observations, quantities of materials, calculations, drawings, and related
information directly in the logbook. If data collection forms are specified by an activity-
specific plan, this information need not be duplicated in the logbook. However, any forms
used to record site information must be referenced in the logbook.

= Do not start a new page until the previous one is full or has been marked with a single
diagonal line so that additional entries cannot be made. Use both sides of each page.

= Do not erase or blot out any entry at any time. Indicate any deletion by a single line through
the material to be deleted. Initial and date each deletion. Take care to not obliterate what was
written previously.

= Do not remove any pages from the book.
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Specific requirements for field logbook entries include:

Initial and date each page.

Sign and date the final page of entries for each day.

Initial and date all changes.

Multiple authors must sign out the logbook by inserting the following:

Above notes authored by:

- (Sign name)

- (Print name)

- (Date)

A new author must sign and print his/her name before additional entries are made.

Draw a diagonal line through the remainder of the final page at the end of the day.

Record the following information on a daily basis:

- Date and time

- Name of individual making entry

- Names of field team and other persons onsite

- Description of activity being conducted including station or location (i.e., well, boring,
sampling location number) if appropriate

- Weather conditions (i.e., temperature, cloud cover, precipitation, wind direction, and
speed) and other pertinent data

- Level of personal protection to be used

- Serial numbers of instruments

- Required calibration information

- Serial/tracking numbers on documentation (e.g., carrier air bills)

Entries into the field logbook shall be preceded with the time (written in military units) of the
observation. The time should be recorded frequently and at the point of events or measurements that
are critical to the activity being logged. All measurements made and samples collected must be
recorded unless they are documented by automatic methods (e.g., data logger) or on a separate form
required by an operating procedure. In these cases, the logbook must reference the automatic data
record or form.

At each station where a sample is collected or an observation or measurement made, a detailed
description of the location of the station is required. Use a compass (include a reference to magnetic
declination corrections), scale, or nearby survey markers, as appropriate. A sketch of station location
may be warranted. All maps or sketches made in the logbook should have descriptions of the
features shown and a direction indicator. It is preferred that maps and sketches be oriented so that
north is toward the top of the page. Maps, sketches, figures, or data that will not fit on a logbook
page should be referenced and attached to the logbook to prevent separation.

Other events and observations that should be recorded include:

Changes in weather that impact field activities.

Deviations from procedures outlined in any governing documents. Also record the reason for
any noted deviation.

Problems, downtime, or delays.

Upgrade or downgrade of personal protection equipment.
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5.3 Post-Operation

To guard against loss of data due to damage or disappearance of logbooks, completed pages shall be
periodically photocopied (weekly, at a minimum) and forwarded to the field or project office. Other
field records shall be photocopied and submitted regularly and as promptly as possible to the office.
When possible, electronic media such as disks and tapes should be copied and forwarded to the
project office.

At the conclusion of each activity or phase of site work, the individual responsible for the logbook
will ensure that all entries have been appropriately signed and dated, and that corrections were
made properly (single lines drawn through incorrect information, then initialed and dated). The
completed logbook shall be submitted to the records file.

6.0 Restrictions/Limitations

Field logbooks constitute the official record of onsite technical work, investigations, and data
collection activities. Their use, control, and ownership are restricted to activities pertaining to specific
field operations carried out by CDM personnel and their subcontractors. They are documents that
may be used in court to indicate dates, personnel, procedures, and techniques employed during site
activities. Entries made in these logbooks should be factual, clear, precise, and non-subjective. Field
logbooks, and entries within, are not to be used for personal use.

7.0 References
Sandia National Laboratories, Procedure for Preparing Sampling and Analysis Plan, Site-Specific Sampling

Plan, and Field Operating Procedures, QA-02-03, Albuquerque Environmental Program Department
3220, Albuquerque, New Mexico, 1991.

Sandia National Laboratories, Division 7723, Field Operation Procedure for Field Logbook Content and
Control, Environmental Restoration Department, Albuquerque, New Mexico, 1992.
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1.0 Objective

The purpose of this standard operating procedure (SOP) is to provide standard guidelines and methods
for photographic documentation, which include still and digital photography and videotape recordings
of field activities and site features (geologic formations, core sections, lithologic samples, water samples,
general site layout, etc.). This document shall provide guidelines designed for use by a professional or
amateur photographer. This SOP is intended for circumstances when formal photographic documenta-
tion is required. Based on project requirements, it may not be applicable for all photographic activities.

2.0 Background

2.1 Definitions

Photographer - A photographer is the camera operator (professional or amateur) of still photography,
including digital photography, or videotape recording whose primary function with regard to this SOP
is to produce documentary or data-oriented visual media.

Identifier Component - Identifier components are visual components used within a photograph such
as visual slates, reference markers, and pointers.

Standard Reference Marker - A standard reference marker is a reference marker that is used to
indicate a feature size in the photograph and is a standard length of measure, such as a ruler, meter
stick, etc. In limited instances, if a ruled marker is not available or its use is not feasible, it can be a
common object of known size placed within the visual field and used for scale.

Slates - Slates are blank white index cards or paper used to present information pertaining to the
subject/ procedure being photographed. Letters and numbers on the slate will be bold and written with
black, indelible marking pens.

Arrows and Pointers - Arrows and pointers are markers/pointers used to indicate and/or draw
attention to a special feature within the photograph.

Contrasting Backgrounds - Contrasting backgrounds are backdrops used to lay soil samples, cores, or
other objects on for clearer viewing and to delineate features.

Data Recording Camera Back - A data recording camera back is a camera attachment or built-in
feature that will record, at the very least, frame numbers and dates directly on the film.

2.2 Discussion
Photographs and videotape recordings made during field investigations are used as an aid in
documenting and describing site features, sample collection activities, equipment used, and possible
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lithologic interpretation. This SOP is designed to illustrate the format and desired placement of
identifier components, such as visual slates, standard reference markers, and pointers. These items
shall become an integral part of the “visual media” that, for the purpose of this document, shall
encompass still photographs, digital photographs, and videotape recordings (or video footage). The
use of a photographic logbook and standardized entry procedures are also outlined. These procedures
and guidelines will minimize potential ambiguities that may arise when viewing the visual media and
ensure the representative nature of the photographic documentation.

2.3 Associated Procedures
= CDM Federal SOP 4-1, Field Logbook Content and Control

3.0 Responsibilities

Field Team Leader (FTL) - The FTL is responsible for ensuring that the format and content of
photographic documentation are in accordance with this procedure. The FTL is responsible for
directing the photographer to specific situations, site features, or operations that the photographer will
be responsible for documenting.

Photographer - The photographer shall seek direction from the FTL and regularly discuss the visual
documentation requirements and schedule. The photographer is responsible for maintaining a logbook
per Sections 5.1, 5.2.4, and 5.3.1 of this SOP.

4.0 Required Equipment

The following is a general list of equipment that may be used:

35mm camera or disposable single use camera (35mm or panoramic use)
Digital camera

Extra batteries for 35mm camera

Video camera

Logbook

Indelible black or blue ink pen

Standard reference markers

Slates

Arrows or pointers

Contrasting backgrounds

Medium speed, or multi purpose fine-grain, color, 35 mm negative film or slide film (project
dependent)

Data recording camera back (if available)

= Storage medium for digital camera

5.0 Procedures

5.1 Documentation

A commercially available, bound logbook will be used to log and document photographic activities.
Review the CDM Federal SOP 4-1, Field Logbook Content and Control and prepare all supplies needed
for logbook entries.

Note: A separate photographic logbook is not required. A portion of the field logbook may be
designated as the photographic log and documentation section.
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5.1.1 Field - Health and Safety Considerations

There are no hazards that an individual will be exposed to specific to photographic documentation.
However, site-specific hazards may arise depending on location or operation. Personal protective
equipment used in this operation will be site-specific and dictated through requirements set by the site
safety officer, site health and safety plan, and/or prescribed by the CDM Federal Corporate Health and
Safety Program. The photographer should contact the site safety officer for health and safety orientation
prior to commencing field activities. The site health and safety plan must be read prior to entry to the
site, and all individuals must sign the appropriate acknowledgement that this has been done.

The photographer should be aware of any potential physical hazards while photographing the subject
(e.g., traffic, low overhead hazard, edge of excavation).

5.2 Operation

5.2.1 General Photographic Activities in the Field

The following sections provide general guidelines that should be followed to visually document field
activities and site features using still/ digital cameras and video equipment. Listed below are general
suggestions that the photographer should consider when performing activities under this SOP:

= The photographer should be prepared to make a variety of shots, from close-up to wide-angle.
Many shots will be repetitive in nature or format especially close-up site feature photographs.
Consideration should therefore be given to designing a system or technique that will provide a
reliable repetition of performance.

= All still film photographs should be made using a medium speed, or multi purpose fine-grain,
color negative film in the 35 mm format unless otherwise directed by the FTL.

= [tis suggested that Kodak brand “Ektapress Gold Deluxe” film or equivalent be used as the
standard film for the still photography requirements of the field activities. This film is stable at
room temperature after exposure and will better survive the time lag between exposure and
processing. It is suggested that film speed ASA 100 should be used for outdoor photographs in
bright sunlight, ASA 200 film should be used in cloudy conditions, and ASA 400 film should be
used indoors or for very low-light outdoor photographs.

= No preference of videotape brand or digital storage medium is specified and is left to the
discretion of the photographer.

= The lighting for sample and feature photography should be oriented toward a flat condition
with little or no shadow. If the ambient lighting conditions are inadequate, the photographer
should be prepared to augment the light (perhaps with reflectors or electronic flash) to
maintain the desired visual effect.

= Digital cameras have multiple photographic quality settings. A camera that obtains a higher
resolution (quality) has a higher number of pixels and will store a fewer number of
photographs per digital storage medium.

5.2.2 General Guidelines for Still Photography

Slate Information

When directed by the FTL, each new roll of film or digital storage medium shall contain on the first
usable frame (for film) a slate with consecutively assigned control numbers (a consecutive, unique
number that is assigned by the photographer as in sample numbers).
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Caption Information

All still photographs will have a full caption permanently attached to the back or permanently attached
to a photo log sheet. The caption should contain the following information (digital photographs should
have a caption added after the photographs are downloaded):

Film roll control number (if required) and photograph sequence number

Date and time

Description of activity/item shown (e.g., name of facility/site, specific project name, project no.)
Direction (if applicable)

Photographer

When directed by the FTL, a standard reference marker should be used in all documentary visual
media. While the standard reference marker will be predominantly used in close-up feature
documentation, inclusion in all scenes should be considered.

Digital media should be downloaded at least once each day.

Close-Up and Feature Photography

When directed by the FTL, close-up photographs should include a standard reference marker of
appropriate size as an indication of the feature size and contain a slate marked with the site name and
any identifying label, such as a well number or core depth, that clearly communicates to the viewer the
specific feature being photographed.

Feature samples, core pieces, and other lithologic media should be photographed as soon as possible
after they have been removed from their in situ locations. This enables a more accurate record of their
initial condition and color. When directed by the FTL, include a standard reference color strip (color
chart such as Munsell Soil Color Chart or that available from Eastman Kodak Co.) within the scene.
This is to be included for the benefit of the viewer of the photographic document and serves as a
reference aid to the viewer for formal lithologic observations and interpretations.

Site Photography

Site photography, in general, will consist predominantly of medium and wide-angle shots. A standard
reference marker should be placed adjacent to the feature or, when this is not possible, within the same
focal plane.

While it is encouraged that a standard reference marker and caption/slate be included in the scene, it is
understood that situations will arise that preclude their inclusion within the scene. This will be
especially true of wide-angle shots. In such a case, the film/tape control number shall be entered in the
photographic logbook along with the frame number and all other information pertinent to the scene.

Panoramic

In situations where a wide-angle lens does not provide sufficient subject detail, a single-use disposable
panoramic camera is recommended. If this type of camera is not available, a panoramic series of two or
three photos would be appropriate. Panoramas can provide greater detail while covering a wide
subject, such as an overall shot of a site.
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To shoot a panoramic series using a standard 35 mm or digital camera, the following procedure is
recommended.

= Use a stable surface or tripod to support the camera
= Allow a 20 to 30 percent overlap while maintaining a uniform horizon
= Complete two to three photos per series

5.2.3 General Photographic Documentation Using Video Cameras

As a reminder, it is not within the scope of this document to set appropriate guidelines for presentation
or “show” videotape recording. The following guidelines are set for documentary videotape
recordings only and should be implemented at the discretion of the FTL.

Documentary videotape recordings of field activities may include an audio slate for all scenes. At the
beginning of each video session, an announcer will recite the following information: date, time (in
military units), photographer, site ID number, and site location. This oral account may include any
additional information clarifying the subject matter being recorded.

A standard reference marker may be used when taking close-up shots of site features with a video
camera. The scene may also include a caption/slate. It should be placed adjacent and parallel to the
feature being photographed.

It is recommended that a standard reference marker and caption/slate be included in all scenes. The
caption information is vital to the value of the documentary visual media and should be included. If it
is not included within the scene, it should be placed before the scene.

Original videotape recordings will not be edited. This will maintain the integrity of the information
contained on the videotape. If editing is desired, a working copy of the original videotape recording
can be made.

A label should be placed on the videotape with the appropriate identifying information (i.e., project
name, project number, date, location, etc.).

5.2.4 Photographic Documentation
Photographic activities must be documented in a photographic logbook or in a section of the field
logbook. The photographer will be responsible for making proper entries.

In addition to following the technical standards for logbook entry as referenced in CDM Federal SOP 4-1,
the following information should be maintained in the appropriate logbook:

Photographer name.

If required, an entry shall be made for each new roll/tape control number assigned.
Sequential tracking number for each photograph taken (for digital cameras, the camera-
generated number may be used).

Date and time (military time).

Location.

A description of the activity/item photographed.

CMH Technical Standard Operating Procedures




SOP 4-2

Photographic Documentation Revision: 6
of Field Activities Date: March 1, 2004
Page 6 of 6

= [f needed, a description of the general setup, including approximate distance between the
camera and the subject, may be recorded in the logbook.

= Record as much other information as possible to assist in the identification of the photographic
document.

5.3 Post Operation

All film will be sent for development and printing to a photographic laboratory (to be determined by
the photographer). The photographer will be responsible for arranging transport of the film from the
field to the photographic laboratory. The photographer shall also be responsible for arranging delivery
of the negatives and photographs, digital storage medium, or videotape to the project management
representative.

5.3.1 Documentation
At the end of each day’s photographic session, the photographer(s) will ensure that the appropriate
logbook has been completely filled out and maintained as outlined in CDM Federal SOP 4-1.

5.3.2 Archive Procedures
1. Photographs and the associated set of uncut negatives, digital media, and original unedited
documentary videotape recordings will be submitted to the project files and handled according
to contract records requirements. The FTL will ensure their proper distribution.

2. Completed pages of the appropriate logbook will be copied weekly and submitted to the
project files.

6.0 Restrictions/Limitations
This document is designed to provide a set of guidelines for the field amateur or professional pho-
tographer to ensure that an effective and standardized program of visual documentation is maintained.

It is not within the scope of this document to provide instruction in photographic procedures, nor is it
within the scope of this document to set guidelines for presentation or “show” photography.

The procedures outlined herein are general by nature. The FTL is responsible for specific operational
activity or procedure. Questions concerning specific procedures or requirements should be directed to
the FTL.

Note: Some sites do not permit photographic documentation. Check with the site contact for any
restrictions.

7.0 References
U.S. Army Corps of Engineers, Requirements for the Preparation of Sampling and Analysis Plans, EM 200-1-
3, February 2001, Appendix F.

U.S. Environmental Protection Agency, Region IV, Environmental Investigations Standard Operating
Procedures and Quality Assurance Manual, Athens, Georgia, November 2001.

U.S. Environmental Protection Agency, National Enforcement Investigations Center, Multi-Media
Investigation Manual, EPA-330/9-89-003-R, Revised March 1992, p. 85.
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1.0 Objective

The purpose of this standard operating procedure (SOP) is to define the procedural requirements for
well development and purging.

2.0 Background

Monitoring wells are developed to repair damage to the formation caused by drilling activities and to
settle and remove fines from the filter pack. Wells should not be developed for at least 24 to 48 hours
after completion when a cement bentonite grout is used to seal the annular space; however, wells may
be developed before grouting if conditions warrant. Wells are purged immediately before groundwater
sampling to remove stagnant water and to sample representative groundwater conditions. Wells should
be sampled within 3 hours of purging (optimum) to 24 hours after purging (maximum, for low recharge
conditions).

2.1 Associated Procedures

»  CDM Federal SOP 1-6, Water Level Measurement
= CDM Federal SOP 4-5, Field Equipment Decontamination at Non-Radioactive Sites

3.0 Responsibilities

Site Manager - The site manager is responsible for ensuring that field personnel are trained in the use
of this procedure and for verifying that development and purging are carried out in accordance with
this procedure.

Field Team Leader - The field team leader is responsible for complying with this procedure.

4.0 Required Equipment

Pump, pump tubing, or bailer and rope or wire line

Power source (e.g., generator), if required

Water-level meter or weighted surveyor’s tape

Temperature, conductivity, pH, and turbidity meters

Personal protective equipment as specified in the site-specific health and safety plan
Decontamination supplies, as required, according to CDM Federal SOP 4-5 Field Equipment
Decontamination at Nonradioactive Sites

Disposal drums, if required

Photoionization detector (PID) or equivalent as specified in site-specific health and safety plan
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5.0 Procedures
5.1 Well Development
The following steps must be followed when developing wells:

1.

Don personal protective clothing and equipment as specified in the site-specific health and
safety plan.

Open the well cover and check the condition of the wellhead, including the condition of the
surveyed reference mark, if any.

Monitor the air space at the wellhead, using a PID or equivalent, as soon as well cover is
removed according to health and safety requirements.

Determine the depth to static water level and depth to bottom of the casing.

Prepare the necessary equipment for developing the well. There are a number of techniques
that can be used to develop a well. Some of the more common methods are bailing,
overpumping, backwashing, mechanical surging, surge and pump, wire brush, swabbing, and
high-velocity jetting. All of these procedures are acceptable; however, final approval of the
development method rests with the appropriateness of a specific method to the site and the
client.

For screened intervals longer than 3 meters (m) (10 feet), develop the well in 0.75- or 1-m (2- or
3-foot) intervals from bottom to top. This will ensure proper packing of the filter pack.

Continue well development until produced water is clear and free of suspended solids, as
determined by a turbidity meter or when pH, conductivity, and temperature have stabilized.
Record pertinent data in the field logbook and on appropriate well development forms.
Remove the pump assembly or bailers from the well, decontaminate (if required), and clean up
the area. Lock the well cover before leaving. Containerize and/or dispose of development
water as required by the site-specific plans.

5.2 Volumetric Method of Well Purging
The following steps should be followed when purging a well by the volumetric method:

1.

Don personal protective clothing and equipment as specified in the site-specific health and
safety plan.

Open the well cover and check the condition of the wellhead, including the condition of the
surveyed reference mark, if any.

Monitor the air space at the wellhead, using a PID or equivalent, as soon as well cover is
removed according to health and safety requirements.
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4. Determine the depth to static water level and depth to bottom of well casing according to CDM
Federal SOP 1-6 Water Level Measurement. Calculate the volume of water within the well bore
using the following formula (or equivalent):

D2rt

7.4805 { 4) } dH = volume (in gallons),

where
D = casing diameter in feet. (Note: This equation is used for grouted wells with short screens.
For wells with long screens and/ or ungrouted wells, the D = borehole diameter in feet).
dH = the distance from well bottom to static water level in feet
n=3.1416

Note: Record all data and calculations in the field logbook.
5. Prepare the pump and tubing, or bailer, and lower it into the casing.

6. Remove the number of well volumes specified in the site-specific plans. Generally, three to five
well volumes will be required. Conductivity, pH, and temperature should be measured and
recorded, if required by site-specific plans. In low recharge aquifers, the well commonly will be
pumped or bailed to dryness before three well volumes of water are removed. If this is the case,
there is no need to continue with purging operations. Record pertinent data in the field logbook.

7. Remove the pump assembly or bailer from the well, decontaminate it (if required), and clean
up the site. Lock the well cover before leaving. Containerize and/or dispose of development
water as required by the site-specific plan.

5.3 Indicator Parameter Method of Well Purging
1. Don personal protective clothing and equipment as specified in the site-specific health and
safety plan.

2. Open the well cover and check the condition of the wellhead, including the condition of the
surveyed reference mark, if any.

3. Monitor the air space at the wellhead, using a PID or equivalent, as soon as well cover is
removed according to health and safety requirements.

4. Determine the depth to static water level and depth to bottom. Set up surface probe(s), (e.g.,
pH, conductivity) at the discharge orifice or dedicated probe port of the pump assembly or
within the flow-through chamber. Allow probe(s) to equilibrate according to manufacturer’s
specifications. Record the equilibrated readings in the field logbook.

5. Assemble the pump and tubing, or bailer, and lower into the casing.

6. Begin pumping or bailing the well. Record indicator parameter readings for every purge
volume. Maintain a record of the approximate volumes of water produced.
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7. Continue pumping or bailing until indicator parameter readings remain stable within +10
percent for three consecutive recording intervals, or in accordance with site-specific plans.
Purging should continue until the discharge stream is clear or turbidity becomes asymptotic-
low or meets project requirements. In a low recharge aquifer, the well may pump or bail to
dryness before indicator parameters stabilize. In this case, there is no need to continue purging.
Record pertinent data in the field logbook.

8. Remove the pump assembly or bailer from the well, decontaminate (if required), and clean up
the site. Lock the well cover before leaving. Containerize and/or dispose of development water
as required by the site-specific plans.

6.0 Restrictions/Limitations

Where flammable, free, or emulsified product is expected, or known to exist on or in groundwater, use
intrinsically safe electrical devices only and place portable power sources (e.g., generators) 15 m (50
feet) or further from the wellhead and disposal drums.

7.0 References
Environmental Restoration Project, Standard Operating Procedure for Well Development, ER-2001-0379,
Rev. 2, April 27, 2001.

U.S. Department of Energy, Hazardous Waste Remedial Actions Program, Quality Control Requirements
For Field Methods, DOE/HWP-69/R2, September 1996.

U.S. Department of Energy, Hazardous Waste Remedial Actions Program, Standard Operating
Procedures For Site Characterizations, DOE/HWP-100/R2, September 1996 or current revision.

U.S. Environmental Protection Agency, A Compendium of Superfund Field Operations Methods,
EPA/540/P-87/001, OSWER Directive 9355.6-14, December 1987.
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1.0 Objective

The purpose of this standard operating procedure (SOP) is to provide guidelines for the installation of
groundwater monitoring wells. These guidelines will help to produce consistency of approach in the
design and installation of monitoring wells. Individual installations will probably vary in some
respects as they may encounter differing hydrogeologic conditions.

2.0 Background

2.1 Definitions

Monitoring Well Installation - The act of installing well casing, screen, filter pack, bentonite seal,
grout, and other specified materials in a borehole to construct a complete monitoring well.

2.2 Discussion

This SOP is intended to cover the installation of monitoring wells for use in conducting a variety of
environmental investigations. It is intended to be a general guideline listing the types of materials and
methods to be considered when a well is installed. Materials are not specified in detail since it is likely
there will be wide variability required to meet the needs of individual site conditions or specific clients.
Ideally, the well should not alter the medium that is being sampled.

2.3 Associated Procedures

CDM Federal SOP 3-5, Lithologic Logging

CDM Federal SOP 4-1, Field Logbook Content and Control

CDM Federal SOP 4-2, Photographic Documentation of Field Activities

CDM Federal SOP 4-3, Well Development and Purging

CDM Federal SOP 4-5, Field Equipment Decontamination at Nonradioactive Sites

3.0 Responsibilities

Site Manager - Translates client’s requirements into technical direction of project. Sets technical
criteria, reviews and approves technical progress, and ensures that all participating personnel have
proper training. Note: Other titles such as project manager may be used.

Field Team Leader (FTL) - Supervises field operations. Assures that all necessary equipment including
safety equipment is available and functioning properly before project operations begin. Assures that all
necessary personnel are mobilized on time. Maintains daily log of activities each work day.

Field Geologist - Collects and maintains data and completes Monitoring Well Construction Forms.
Coordinates and consults with site manager on decisions relative to unexpected encounters during well
installation and deviation from this SOP. Directs overall activities of drill and support subcontractors.
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Drilling Subcontractor - Provides necessary personnel, equipment, and services to meet terms of the
contract.

4.0 Required Equipment and Materials
4.1 Required Equipment

= Field logbook
Monitoring Well Construction Forms
= Measuring tape

4.2 Required Construction Materials

General - The materials that are used in the construction of a monitoring well and that come in contact
with the groundwater should not measurably alter the chemical quality of a groundwater sample. The
well casing and well screen should be steam cleaned (if appropriate for the selected material) prior to
well installation or certified clean from the manufacturer and delivered to the site in protective
wrapping. Samples of the cleaning water, drilling fluids, filter pack, annular seal, and mixed grout
should be retained to be analyzed if groundwater contamination as the result of well installation is
suspected. These samples will serve as quality control checks until the completion of at least one round
of groundwater quality sampling and analysis.

Water - Water, which may be used in the well completion process, should be obtained from a source
that does not contain constituents that could compromise the integrity of the well installation. A
certificate of analysis should be provided with the water, or a sample of the water should be analyzed
and documented as contaminant-free.

Primary Filter Pack - The primary filter pack (sand or gravel pack) consists of a clean, well-sorted,
rounded granular material of selected grain size and gradation that is installed in the annulus between
the screened interval and the borehole wall. The filter pack may be installed along the screened interval
using a tremie pipe from the total depth of the well to the designated distance above the top of the
screened interval. A filter pack material mostly consisting of siliceous, rather than calcareous, particles
are preferred. Select the grading of the filter pack on the basis of the layer of finest material to be
screened. A minimum filter pack thickness should be between 2 to 3 inches and generally never greater
than 8 inches. The filter pack should extend at least 2 to 3 feet above the screened interval or more
depending on the screen length to provide for filter pack settlement.

Well Screen - The well screen should be new and composed of materials most suited for the environ-
ment being monitored. The screened interval should be plugged at the bottom. The plug should be of
the same material as the bottom section of screen and should be securely attached, making a positive
seal. This assembly must have the capability to withstand well installation and development stresses
without becoming dislodged or damaged. The length of the well screen slotted area should be appropri-
ate for the interval to be monitored including some allowance for changes in elevation of the water
table. Prior to installation, the casing string and associated equipment should be cleaned with steam or
high-pressure water, if not certified cleaned. Well screens to be used should be composed of stainless
steel or polyvinyl chloride (PVC), as appropriate. Fluoropolymer materials may be substituted if
necessary due to the potential for incompatible chemical reactions between contaminants and the stain-
less steel screen, or if stainless steel constituents are possible site contaminants. The minimum internal
diameter of the well screen should be chosen based on the particular application. Well screens should be
flush threaded per American Society for Testing and Materials (ASTM) standards. Glued or solvent-
welded joints may not be used since glues and solvents may alter the chemistry of the water samples.
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Slot Size - The slot size of the well screen should be determined relative to the grain-size analysis of the
stratum to be monitored and the gradation of the filter pack material. In granular non-cohesive strata
that falls in easily around the screen, filter packs may not be necessary. In these cases of natural
development, the slot size of the well screen is to be determined using the grain size of the materials in
the surrounding strata. The slot size and arrangement should retain at least 90 percent of the filter pack.

Casing - The well casing will be composed of PVC, stainless steel, or some other appropriate material
and will extend from the screen to the surface. The type of casing and wall thickness should be
adequate to withstand the forces of installation. Several different casing sizes may be required
depending on the subsurface geologic conditions. The diameter of the casing for filter packed wells
should be selected so that a minimum annular space of 2 inches is maintained between the casing and
the borehole wall. The diameter of the casings in multi-cased wells should be selected so that a
minimum annular space of 2 inches is maintained between casing strings and between the outer casing
and the borehole (e.g., a 2-inch-diameter well screen will require first setting a 6-inch-diameter casing
in a 10-inch-diameter boring). Under difficult drilling conditions (collapsing soils, rock, or cobbles), it
may be necessary to advance temporary casing. Under these conditions, a smaller space may be
maintained. The ends of each casing section should be flush-threaded.

Protective Casing - Protective casings may be made of galvanized steel (or rarely stainless steel). The
protective casing should have a lid capable of being secured by a locking device. The inside
dimensions of the protective casing should be at a minimum 4 inches larger than the diameter of the
casing to facilitate the installation and operation of sampling equipment. Protective casing should
extend approximately 2 to 3 feet into the ground to anchor it securely.

Annular Sealants - The materials used to seal the annulus may be prepared as a slurry or used un-
mixed in a dry pellet form. Sealants should be selected for compatibility with local geologic,
hydrogeologic, climatic, and human-induced conditions anticipated to occur during the life of the well.

Bentonite - Bentonite should be powdered or pelletized sodium montmorillonite furnished in sacks or
buckets from a commercial source and free of impurities that adversely impact water quality in the well.
The diameter of pellets selected for monitoring well construction should be less than one-fifth the width
of the annular space into which they are placed to reduce the potential for bridging. Pellets are typically
used for placing annular seals, and powdered bentonite is used for mixing in grout slurry.

Cement - Each type of cement has slightly different characteristics that may be appropriate under
various physical and chemical conditions. Cement should generally be Portland Type I, Type II, or
Type I/11 as specified in ASTM C 150. Quick-setting cements containing additives are not allowable for
use in monitoring well installation. Additives may leach from the cement and influence the chemistry
of the groundwater.

Grout - The grout backfill that is placed above the bentonite annular seal should be a liquid slurry
consisting of water, bentonite grout of Volclay or equivalent quality, and Portland cement. Bentonite-
based grouts are typically used when a more flexible grout is desired (i.e., freeze-thaw). Cement-based
grout provides a more rigid installation. A typical bentonite grout mixture is 1 to 1.25 pounds bentonite
to 2 pounds of Type I Portland Cement per gallon of water. Cement-based grout is typically 6 to 7
gallons of water per 94 pound bag of Type I Portland Cement and 2.7 percent bentonite powder.
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Transition Sand - A layer of fine to very fine sand may be placed on top of the primary filter pack
before emplacement of the bentonite seal. It should be of sufficient thickness to prevent bentonite from
penetrating to the vicinity of the well screen during placement of the bentonite seal.

Annular Seal Equipment (Tremie Pipe) - A tremie pipe is used to inject the annular seals and filter
pack. Tremie pipes are typically constructed of PVC or galvanized steel. Associated equipment may
include a trough or mixing box and “mud pump” to place the material.

Primary Filter Pack - Screened and washed sand that is placed between the well screen and the
borehole wall the full length of the screen.

5.0 Procedures

5.1 Drilling Methods

The actual methods of drilling at a site will vary depending on site conditions. The method to be used
at a site shall be stated in the site-specific plans. Deviations from the methods prescribed in these plans
shall be approved by the FTL. Typical drilling methods include air rotary, mud/fluid rotary, and
hollow-stem auger. Drilling with mud, foam, or water is not desirable, but the driller shall have the
capability to use this method if hole conditions warrant it. Installation of wells drilled by mud, foam,
water, or air rotary shall be reamed to the appropriate borehole diameter. Installation of wells with
protective casing shall be done by either penetrating the outer casing into the ground by hammer
blows or by drilling a borehole. The outer casing should be set and secured by grouting or other means
specified in the site-specific plans. The inner well borehole can then be drilled through the center of the
outside casing. The monitoring wells shall be drilled vertical or at an angle if specified in the site-
specific plans. The wells shall be drilled to a depth specified in the site-specific plans and may vary
based on actual lithologic conditions. The depth to completion should be approved by the FTL prior to
monitoring well construction. Drillers must prevent grease, oil, and other fluids from the drill rig from
coming in contact with the ground around the area of well installation.

5.2 Monitoring Well Installation

5.2.1 Stable Borehole

A stable borehole must be constructed prior to attempting to install the monitoring well casing and
assembly. Steps must be taken to stabilize the borehole before attempting installation if the borehole
tends to cave or blow-in, or both. Boreholes that are not straight or are partially obstructed should be
corrected prior to attempting the installations described herein.

Although all monitoring wells will not be completed exactly alike, there are common elements among
them. The Monitoring Well Construction Form (Figure 1 or equivalent) must be completed by the end
of the activity with data obtained through the installation process. The well construction field form
should be reviewed prior to initiation of drilling activities to assure that the required data are collected
at appropriate times during drilling and installation.

Some monitoring wells may require collection of continuous core, which will be maintained from
surface to total depth. Samples may be collected by the wire line coring method (or split-spoon
sampler). A description of soil/lithologic materials and drilling observations needs to be recorded in a
boring logbook (CDM Federal SOP 3-5).
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Figure 1 - Monitoring Well Construction Form
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The retrieved samples will be visually screened for indications of water saturation to identify any
perched zone and associated impervious layer. If there is sufficient groundwater in a perched zone, a
monitoring well may be completed in that zone. Operations will resume if the suspected saturated
interval is determined not to be perched water or to be of insufficient thickness to warrant well
construction.

For wells not completed in perched zones, the drilling method should ensure isolation of the perched
water from the advancing hole, which can be accomplished by an outer protective casing. This method,
however, may require short core sections to maintain a close interval between the drive casing and the
core depth (that is, until the perched water zone has been completely penetrated). During completion
of the well through the perched water zones, the cement grout should stay well above the retracting
drive casing shoe.

5.2.2 Well Casing Assembly
The well screen, casing, and bottom plug should be either certified clean from the manufacturer or
decontaminated according to CDM Federal SOP 4-5.

Personnel should take precautions to assure that grease, oil, or other contaminants that may alter water
samples do not contact any portion of the well casing assembly. As a precaution, personnel should
wear a pair of clean gloves while handling the assembly.

Normally, couplings are tightened by hand; however, steam- or high-pressure-cleaned strap wrenches
may also be used. Use pipe wrenches with care as they may scar and weaken the pipe. Precautions
should be taken to prevent damage to the threaded joints during installation.

5.2.3 Setting the Well Screen and Casing Assembly in Fluid Filled Holes

When the well screen and casing assembly is lowered to the predetermined level and held in position,
the assembly may require a ballast to counteract the tendency to float in the borehole. Ballasting may
be accomplished by continuously filling the casing assembly with contaminant-free water. If fluid
ballasts are used, the quantity introduced must be recorded in the field logbook. Alternatively, the
casing assembly may be slowly pushed into the fluid in the borehole with the aid of hydraulic rams on
the drill rig and held in place as additional sections of casing are added to the column. Care must be
taken to secure the casing assembly so that personnel safety is assured during the installation. For wells
greater than 100 feet, the assembly should be installed straight using centralizers at selected intervals.

Difficulty in maintaining a straight installation may be encountered when the weight of the well screen
and casing assembly is significantly less than the buoyant force of the fluid in the borehole. The casing
should extend to grade or approximately 2 feet above grade, depending on the intended surface
completion, and be capped or covered temporarily to deter entrance of foreign materials during
completion operations.

A typical monitoring well is illustrated in Figure 2 - Typical Construction Detail of Monitor Well.
Modification of the construction and dimensions on this diagram may be needed depending on site-
specific conditions. The monitoring wells will be completed with material as approved by the FTL. The
casing should be flush-threaded, using Schedule 40 PVC or other suitable monitoring well casing. No
adhesives, cements, or lubricants shall be used during casing make-up or during other drilling and
well completion operations.
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Figure 2 - Typical Construction Detail of Monitor Well
(Not to Scale - Shown as an Example Only)

- PEOTECTITE COPEN. A1 IF FTNG. CEf{my, SUSGCE, LOCEAELE

CEFCEETE FILLED FTIIL TR LX)
FEIEER. FAEFTER FITE NPT BLEIRTAFT TRLEN

Fii 3 FTE D FT L EN

————————=NITE] PEEFACE
e

‘_._._._,_FF.-F.‘-.-._#I-HI'“LII‘

.
Y

CEFPLALIIING # =3 FT INTETNALS &Y BEEDEN

i

f BEFTORITE RSET [FRILAT]

r &

dBEG SCEERELE B0 PEC. 4 (N, TLEDN TERLABE, 9 RIS

.d-"""""'f

STLENLERS FTEELAFTE ASLFTER

BIFTREITE AEAL. 2 FT

Fk=TTEINRIIY ETEEL R iTOR FELL RINLEW

FELTER PRl 09-FI0N CELSRERD BILICE GaEd

Technical Standard Operating Procedures




SOP: 4-4

Design and Installation of Revision: 5
Monitoring Wells in Aquifers Date: March 1, 2004
Page 8 of 10

5.2.4 Installation of the Primary Filter Pack

Placement of the casing assembly is followed by placing the primary filter pack sand/filter pack
(consisting of silica sand sized according to the average grain size of the screened formation) into the
bottom of the borehole by using a tremie pipe. The remaining primary filter pack is then placed in
increments as the tremie is gradually raised. The sand pack will be emplaced by the “washdown”
gravity method and the depth to the top of the sand pack shall be determined and recorded frequently
during the operation to ensure proper placement. The tremie pipe or a weighted line inserted through
the tremie pipe can be used to measure the top of the primary filter pack as work progresses. As
primary filter pack material is poured into the tremie pipe, water from a source of known chemistry
may be added to help move the filter pack. The quantity of water introduced must be recorded. If
bridging of the primary filter pack occurs, the bridged material should be broken mechanically prior to
proceeding with the addition of more filter pack material. The depth, volume, and gradation of the
primary filter pack will be recorded on the well construction diagram.

If used, temporary casing or auger sections will be withdrawn in increments. Care should be taken to
minimize lifting the casing with the withdrawal of the temporary casing/augers. To limit borehole
collapse, the temporary casing or hollow-stem auger is usually withdrawn until the lowermost point
on the temporary casing or hollow-stem auger is at least 2 feet, but no more than 5 feet, above the filter
pack for unconsolidated materials; or at least 5 feet, but no more than 10 feet, for consolidated
materials. Ascertain the depth of the sand with an acceptable measuring device or with tremie pipe
and verify the thickness of the sand pack. The primary filter pack is typically placed a minimum of 2
feet above the top of the well screen to account for settlement of the filter pack.

5.2.5 Installation of the Bentonite Seal

A minimum 2-foot-thick bentonite seal should be emplaced on top of the filter pack or transition sand
(if used) by using a tremie pipe, if required. If the tremie pipe becomes plugged, requiring an increase
in pressure to clear it, not less than 20 feet of tremie pipe shall be pulled up to avoid jetting into the
sand pack. If the seal is installed above the water level, water shall be added to allow proper hydration
of the annular seal (approximately 1 gallon for each linear foot of annular seal). The volume and depth
of the bentonite seal material should be measured and recorded on the well construction diagram.

5.2.6 Grouting the Annular Space
The following procedures apply to both single- and multi-cased monitoring wells. However, it should
be noted that grouting procedures will vary with the type of well design.

A sufficient volume of grout should be premixed onsite, according to procedure stipulated by the
manufacturer, to compensate for unexpected losses and checked against the known volume of annular
space to ensure that bridging does not occur during emplacement. The use of alternate grout materials,
including grout containing Portland cement, may be necessary to control zones of high grout loss. The
mixing (and placing) of grout should be performed with recorded weights and volumes of materials,
according to procedures stipulated by the manufacturer. Lumpy grout should not be used in an effort
to prevent bridging within the tremie and the well; however, lost circulation materials may be added to
the grout if excessive grout loss occurs. Bentonite-based grout of Volclay or equivalent type should be
mixed to the manufacturer’s specifications then pumped into place using minimum pump pressure.
All additives to grouts should be evaluated for their effects on subsequent water samples.

Depending upon the well design, grouting may be accomplished using a pressure grouting technique
or by gravity feed through a tremie pipe. With either method, grout is introduced in one continuous
operation until grout flows out at the ground surface without evidence of drill cuttings or fluid. The
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grout backfill should be injected under pressure using a tremie pipe to reduce the possibility of leaving
voids in the annular seal and to displace any liquids and drill cuttings that may remain in the annulus.

Grouting should begin directly above the bentonite seal, after the bentonite has been adequately
hydrated. Grout should be injected using a tremie pipe. The tremie pipe should be kept full of grout
from start to finish with the discharge end of the pipe completely submerged as it is slowly and
continuously lifted. Pump pressure shall be kept to a minimum. Approximately 5 to 10 feet of tremie
pipe should remain submerged during group emplacement. If possible, steel tape soundings should be
made to ensure the level of the tremie material is in agreement with the calculated volume and that the
desired placement of annular materials is achieved. A staged grouting procedure may be considered if
the couplings of the selected casing cannot withstand the shear or if there is collapse stress exerted by
the full column of grout as it sets. If used, the temporary casing or hollow-stem auger should be
removed in increments (immediately following each lift of grout installation) well in advance of the time
when the grout begins to set. The initial grout mixture must be allowed to cure for approximately 12
hours, then refilled to the surface.

The well casing should not be developed until the grout sets and cures for the amount of time necessary
to prevent a break in the seal between the grout and casing. The amount of time required (generally 24
to 48 hours) will vary with grout content and climate conditions and should be documented on the well
completion diagram along with the volume and depth of grout used to backfill the annular space.

5.3 Well Protection
Well protection refers specifically to installations made at or above the ground surface to deter
unauthorized entry to the monitoring well and to prevent surface water from entering the annulus.

The protective casing should extend from below the frost line (at least 2 feet below grade) to slightly
above the well casing top. The protective casing should be sealed and immobilized in concrete that has
been placed around the outside of the protective casing above the set grout backfill. The casing should
be positioned and stabilized in a position concentric with the casing. Clearance (usually 6 inches) should
be maintained between the lid of the protective casing and the top of the casing to accommodate
sampling equipment. A Ys-inch-diameter weep hole should be drilled in the protective casing at the
ground surface to permit water to drain out of the annular space. This hole will also prevent water
freezing between the well protector and the well casing.

All materials used should be documented on the well construction diagram. The monitoring well
identification number should be clearly visible on the inside and outside of the lid of the protective
casing and the outside of the protective casing.

A 3-feet x 3-feet x 6-inch-thick concrete pad, sloped to provide water drainage away from the well, may
be placed around the installation. Pad size may vary according to site conditions or client
specifications. Three 22-inch-diameter concrete-filled steel posts set at least 24 inches below the surface
in concrete should be equally spaced around the well to protect against damage by vehicular traffic for
aboveground well completions. The protective casing and steel posts may be primed and painted with
rust-resistant yellow paint.

A flush-mounted, traffic-rated casing or vault is typically used for the surface completion of
monitoring wells installed in high-use paved areas. The well box cover should be finished slightly
above pavement surface to prevent water entry. A layer of sand or gravel material should be placed
under the casing/vault to allow infiltrating surface water to drain out.
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5.4 Post Operation

5.4.1 Field

At the conclusion of the monitoring well installation activities, all equipment must be decontaminated
(according to CDM Federal SOP 4-5) prior to moving the equipment to a different work location. All
water used in the decontamination of drilling equipment will be contained in an appropriate container,
if required in the site-specific plans.

5.4.2 Documentation
The Groundwater Monitoring Well Construction Form (Figure 1 or equivalent) should be completed
by the CDM FTL or designee at the conclusion of the field activity.

Copies of all field notes, the daily logs, and any completed Groundwater Monitoring Well
Construction Forms shall be given to the site manager. These records shall be maintained in the project
and document control files. At a minimum, all materials used for construction should be documented
by entering identifying numbers (lot numbers, manufacturer’s identification, etc.) in the field logbook.
Samples of well materials (including grout, sand, etc.) may be archived if specified in the project plans.

6.0 Restrictions and Limitations
None.

7.0 References
American Society for Testing and Materials, Designation: D 5092-90, Standard Practice for Design and
Installation of Ground Water Monitoring Wells in Aquifers, ASTM Committee D-18-.21.05. October 1990.

Driscoll, E. G., Groundwater and Wells, 2nd Ed., Johnson Division, St. Paul, MN, 1986.

Environmental Restoration Project, Standard Operating Procedure for Well Construction, ER2001-0381,
April 27, 2001.

Sandia National Laboratories, Environmental Programs Department 3220, Procedure for Preparing
Sampling and Analysis Plan, Site-Specific Sampling Plans, and Field Operations Procedures, Albuquerque,
New Mexico.

Sandia National Laboratories, Field and Remote Operations ES&GH Program, PG470014.a, Albuquerque,
New Mexico, 1988.

Sandia National Laboratories, Statement of Work, Drilling Specifications, Request for Proposal,
Environmental Restoration Program, Albuquerque, New Mexico.

Sandia National Laboratories, Activity Specific ES&H Standard Operating Procedure Geotechnical Activities
Associated with Drilling, SP 471725, Albuquerque, New Mexico.

Sandia National Laboratories, Field Operating Procedure for Design and Installation of Groundwater
Monitoring Wells in Aquifers, Draft 92-07, Albuquerque, New Mexico.

U.S. Department of Energy, DOE/HWDP-100/R1, Standard Operating Procedures for Site
Characteristics. Standard Operating Procedure 2, Monitoring Well Installation, September 1996.

CMH Technical Standard Operating Procedures




Prepared: Steven Fundingsiand Technical Review: im Turner
QA Review: Doug Updike_ . Approved: C M‘{/ lZIZc{ o4

nature/Datb
Issued: &
Signature/Date

1.0 Objective

The objective of this standard operating procedure (SOP) is to describe the general procedures required for
decontamination of field equipment at nonradioactive sites. This SOP serves as a guide and is applicable at most sites;
however, it should be noted that site-specific conditions (i.e., type of contamination, type of media sampled) and the
governing agency (i.e., EPA, DOE, USACE) may require modifications to the decontamination procedures provided in
this SOP.

2.0 Background

2.1 Definitions
Acid Rinse - A solution of 10 percent nitric or hydrochloric acid made from reagent grade acid and analyte-free water.

Analyte-Free Water - Tap water that has been treated so that the water contains no detectable heavy metals or other
inorganic compounds. Analyte-free water should be stored only in clean glass, stainless steel, or plastic containers that
can be closed when not in use.

Clean - Free of visible contamination and when decontamination has been completed in accordance with this SOP.

Cross Contamination - The transfer of contaminants through equipment or personnel from the contamination source to
less contaminated or noncontaminated samples or areas.

Decontamination - The process of rinsing or otherwise cleaning the surfaces of equipment to rid them of contaminants
and to minimize the potential for cross contamination of samples or exposure of personnel.

Organic-Free/Analyte-Free Water - Tap water that has been treated so that the water meets the analyte-free water
criteria and contains no detectable organic compounds. Organic-free/analyte-free water should be stored only in clean
glass, Teflon™, or stainless steel containers that can be closed when not in use.

Potable Water - Tap water may be obtained from any municipal system. Chemical analysis of the water source may be
required before it is used.

Soap - Low-sudsing, nonphosphate detergent such as Liquinox™.

Solvent Rinse - Pesticide grade, or better, isopropanol, acetone, or methanol.

2.2 Discussion
Decontamination of field equipment is necessary to ensure acceptable quality of samples by preventing cross
contamination. Further, decontamination reduces health hazards and prevents the spread of contaminants offsite.

3.0 Responsibilities

Field Team Leader - The field team leader (FTL) ensures that field personnel are trained in the performance of this
procedure and that decontamination is conducted in accordance with this procedure. The FTL may also be required to
collect and document rinsate samples to provide quantitative verification that these procedures have been correctly
implemented. .

m Technical Standard Operating Procedures Page 1 0of 6

TSCP 4.5



4.0 Required Equipment

* Potable water may be required to be tested for contaminants before use. Check field plan for requirements.

5.0 Procedures

All reusable equipment (nondedicated) used to collect, handle, or measure sampies will be decontaminated before
coming into contact with any sample. Decontamination of equipment will occur either at a central decontamination station
or at portable decontamination stations set up at the sampling location, drill site, or monitoring well location. The centrally
located decontamination station will include an appropriately sized bermed and lined area on which equipment
decontamination will occur and shall be equipped with a collection system and storage vessels. In certain circumstances,
berming is not required when small quantities of water are being generated and for some short duration field activities
(i.e., pre-remedial sampling). Equipment should be transported to the decontamination station in a manner to prevent
cross contamination of equipment and/or area. Precautions taken may include enclosing augers in plastic wrap while
being transported on a flatbed truck.

The decontamination area will be constructed so that contaminated water is either collected directly into appropriate
containers (5-gallon buckets or steel wash tubs) or within the berms of the decontamination area that then drains into a
collection system. Water from the collection system will be transferred into 55-gallon drums or portable tanks for storage.
Typically, decontamination water will be staged until sampling results or waste characterization results are obtained and
evaluated and the proper disposition of the waste is determined. The exact procedure for decontamination waste
disposal should be discussed in the field plan. Also, solvent and acid rinse fluids may need to be segregated from other
investigation-derived wastes.

All items that will come into contact with potentially contaminated media will be decontaminated before use and between
sampling and/or drilling locations. If decontaminated items are not immediately used, they will be covered either with
clean plastic or aluminum foil depending on the size of the item. All decontamination procedures for the equipment being
used are as follows:

General Guidelines

Stiff-bristle scrub brushes

Ptastic buckets and troughs

Soap

Nalgene or Teflon sprayers or wash bottles or 2- to 5-gallon, manual-pump sprayer (pump sprayer material must be
compatible with the solution used)

Plastic sheeting

Disposable wipes, rags, or paper towels

Potable water*

Analyte-free water

Organic-free/analyte-free water

Gloves, safety glasses, and other protective clothing as specified in the site-specific health and safety plan
High-pressure pump with soap dispenser or steam-spray unit (for large equipment only)

Appropriate decontamination solutions pesticide grade or better and traceable to a source (e.g., 10 percent and/or 1
percent nitric acid [HNO;], acetone, methanol, isopropanol, hexane)

Tools for equipment assembly and disassembly (as required)

55-gallon drums or tanks (as required)

Pallets for drums or tanks holding decontamination water (as required)

Potable, analyte-free, and organic-free/analyte-free water should be free of all contaminants of concern. Following the
field plan, analytical data from the water source may be required.
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= Sampling equipment that has come into contact with oil and grease will be cleaned with methanol or other approved
alternative to remove the oily material. This may be followed by a hexane rinse and then another methanol rinse.
Regulatory or client requirements regarding solvent use will be stated in the field plan.

= All solvents and acids will be pesticide grade or better and traceable to a source. The corresponding lot numbers will
be recorded in the appropriate logbook. Solvents and acids are potentially hazardous materials and must be handled,
stored, and transported accordingly. Solvents should never be used in a closed building. See the site-specific health
and safety plan and/or the chemical's Material Safety Data Sheet (MSDS) for specific information regarding the safe
use of the chemical.

= Decontaminated equipment witl be allowed to air dry before being used.
= Documentation for all cleaning will be recorded in the appropriate logbook.

® Gloves, boots, safety glasses, and any other personnel protective clothing and equipment will be used as specified in
the site-specific health and safety plan.

5.1 Heavy Equipment Decontamination
Heavy equipment includes drilling rigs and backhoes. Follow these steps when decontaminating this equipment:

» Establish a bermed decontamination area that is large enough to fully contain the equipment to be cleaned. If
available, an existing wash pad or appropriate paved and bermed area may be used; otherwise, use one or more
layers of heavy plastic sheeting to cover the ground surface and berms. All decontamination pads should be upwind of
the area under investigation.

= With the rig in place, spray areas (rear of rig or backhoe) exposed to contaminated soils using a hot water high-
pressure sprayer. Be sure to spray down all surfaces, including the undercarriage.

» Use brushes, soap, and potable water to remove dirt whenever necessary.

= Remove equipment from the decontamination pad and allow it to air dry before returning it to the work site.

= Record the equipment type, date, time, and method of decontamination in the appropriate logbook.

= After decontamination activities are completed, collect all contaminated wastewater, plastic sheeting, and disposable

gloves, boots, and clothing in separate containers or receptacles. All receptacies containing contaminated items must
be properly labeled for disposal as detailed in the field plan. Liquids and solids must be drummed separately.

5.2 Downhole Equipment Decontamination
Downhole equipment includes hollow-stem augers, drill pipes, rods, stems, etc. Follow these steps when
decontaminating this equipment:

= Set up a centralized decontamination area, if possible. This area should be set up to collect contaminated rinse waters
and to minimize the spread of airborne spray.

s Set up a “clean” area upwind of the decontamination area to receive cleaned equipment for air-drying. At a minimum,
clean plastic sheeting must be used to cover the ground, tables, or other surfaces on which decontaminated
equipment is to be placed. All decontamination pads should be upwind of any areas under investigation.

= Place the object to be cleaned on aluminum foil or plastic-covered wooden sawhorses or other supports. The objects
to be cleaned should be at least 2 feet above the ground to avoid splashback when decontaminating.
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® Using soap and potable water in the hot water high-pressure sprayer (or steam unit), spray the contaminated
equipment. Aim downward to avoid spraying outside the decontamination area. Be sure to spray inside corners and
gaps especially well. Use a brush, if necessary, to dislodge dirt.

8 [f using soapy water, rinse the equipment using clean, potable water. If using hot water, the rinse step is not necessary
if the hot water does not contain a detergent. If the hot water contains a detergent, this final clean water rinse is
required.

= Using a suitable sprayer, rinse the equipment thoroughly with analyte-free water.
s Remove the equipment from the decontamination area and place in a clean area upwind to air dry.
= Record equipment type, date, time, and method of decontamination in the appropriate logbook.

® After decontamination activities are completed, collect all contaminated wastewaters, plastic sheeting, and disposable
gloves, boots, and clothing in separate containers or receptacles. All receptacles containing contaminated items must
be properly labeled for disposal. Liquids and solids must be drummed separately.

5.3 Sampling Equipment Decontamination

Sampling equipment is defined as equipment that comes into direct contact with the sample media. Such equipment
includes split spoon samplers, well casing and screens, and spatulas or bowls used to homogenize samples. Follow
these steps when decontaminating this equipment:

® Set up a decontamination line on plastic sheeting. The decontamination line should progress from "dirty” to "clean." A
clean area shall be established upwind of the decontamination wash/rinse activities to dry the equipment. At a
minimum, clean plastic sheeting must be used to cover the ground, table, or other surfaces that the decontaminated
equipment is placed for drying.

= Disassemble any items that may trap contaminants internally. Do not reassemble the items until decontamination and
air drying are complete.

® Wash the items with potable water and soap using a stiff brush as necessary to remove particulate matter and surface
films. The items may be steam cleaned using soap and hot water as an alternative to brushing. Note that polyvinyi
chloride or plastic items should not be steam cleaned. items that have come into contact with concentrated and/or oily
contaminants may need to be rinsed with a solvent such as hexane and allowed to air dry prior to this washing step.

= Thoroughly rinse the items with potable water.

» [f sampling for metals, thoroughly rinse the items with an acid solution (e.g., 10 percent nitric acid) followed by a rinse
using analyte-free water. If sampling for organic compounds, thoroughly rinse the items with solvent (e.g., isopropanol)
followed by a rinse using analyte-free water. The specific chemicals used for the acid rinse and solvent rinse phases
should be specified in the work plan. The acid rinsate and solvent rinsate must each be containerized separately.
Acids and solvents are potentially hazardous materials and care must be exercised when using these chemicals to
prevent adverse health affects (e.g., skin burns, irritation to the eyes and respiratory system, etc.). Appropriate
personal protective equipment must be worn when using these chemicals. These chemicals (including spent rinsate)
must be managed and stored appropriately. Special measures such as proper labels, paperwork, notification, etc. may
be required when transporting or shipping these chemicals.

= Rinse the items thoroughly using organic-freefanalyte-free water.

8 Allow the items to air dry completely.
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w After drying, reassemble the parts as necessary and wrap the items in clean plastic wrap or in aluminum foil.

= Record equipment type, date, time, and method of decontamination in the appropriate logbook.

® After decontamination activities are completed, collect all contaminated waters, used solvents and acids, plastic
sheeting, and disposable personal protective equipment. Place the contaminated items in properly labeled drums for
disposal. Liquids and solids must be drummed separately. Refer to site-specific plans for labeling and waste
management requirements.

5.4 Pump Decontamination
Follow the manufacturer's recommendation for specified pump decontamination procedures. At a minimum, follow these
steps when decontaminating pumps:

= Set up the decontamination area and separate “clean” storage area using plastic sheeting to cover the ground, tables,
and other surfaces. Set up four containers: the first container shall contain dilute (nonfoaming) soapy water, the
second container shall contain potable water, the third container shall be empty to receive wastewater, and the fourth
container shall contain analyte-free water.

= The pump should be set up in the same configuration as for sampling. Submerge the pump intake (or the pump, if
submersible) and all downhole-wetted parts (tubing, piping, foot vaive) in the soapy water of the first container. Place
the discharge outlet in the wastewater container above the level of the wastewater. Pump soapy water through the
pump assembly until it discharges to the waste container. Scrub the outside of the pump and other wetted parts with a
metal brush.

= Move the pump assembly to the potable water container while leaving discharge outlet in the waste container. All
downhole-wetted parts must be immersed in the potable water rinse. Pump potable water through the pump assembly
until it runs clear.

= Move the pump intake to the analyte-free water container. Pump the water through the pump assembly. Pump the
volume of water through the pump specified in the field plan. Usually, three pump-and-line-assembly volumes will be
required.

= Decontaminate the discharge outlet by hand, following the steps outiined in Section 5.3.

= Remove the decontaminated pump assembly to the clean area and allow it to air dry upwind of the decontamination
area. Intake and outlet orifices should be covered with aluminum foil to prevent the entry of airborne contaminants and
particles.

= Record the equipment type, serial number, date, time, and method of decontamination in the appropriate logbook.

5.5 Instrument Probe Decontamination
Instrument probes used for field measurements such as pH meters, conductivity meters, etc. will be decontaminated
between samples and after use with analyte-free, or better, water.

5.6 Waste Disposal

Refer to site-specific plans for waste disposal requirements. The following are guidelines for disposing of wastes:

= All wash water, rinse water, and decontamination solutions that have come in contact with contaminated equipment
are to be handled, packaged, labeled, marked, stored, and disposed of as investigation-derived waste.

= Small quantities of decontamination solutions may be allowed to evaporate to dryness.
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= [f large quantities of used decontamination solutions will be generated, each type of waste should be contained in
separate containers.

= Unless otherwise required, plastic sheeting and disposable protective clothing may be treated as solid, nonhazardous
waste.

®» Waste liquids should be sampled, analyzed for contaminants of concern in accordance with disposal regulations, and
disposed of accordingly.

6.0 Restrictions/Limitations
Nitric acid and polar solvent rinses are necessary only when sampling for metals or organics respectively. These steps
should not be used, unless required, because of the potential for acid burns and ignitability hazards.

If the field equipment is not thoroughly rinsed and allowed to completely air dry before use, volatile organic residue, which
interferes with the analysis, may be detected in the samples. The occurrence of residual organic solvents is often
dependent on the time of year sampling is conducted. In the summer, volatilization is rapid, and in the winter,
volatilization is slow. Check with your EPA region, state, and client for approved decontamination solvents.

7.0 References
American Society for Testing and Materials. 2002. Standard Practice for Decontamination of Field Equipment at
Nonradioactive Waste Sites, ASTM D5088-02. January 10.

Department of Energy. Hazardous Waste Remedial Actions Program. 1996. Standard Operating Procedures for Site
Characterization, DOE/HWP-100/R1. September.

. Hazardous Waste Remedial Actions Program. 1996. Quality Control Requirements for Field Methods,
DOE/MHWP-69/R2. September.

U. S. Environmental Protection Agency. 1987. A Compendium of Superfund Field Operations Methods, EPA/540/P-
87/001.1.

. Region 2. 1989. CERCLA Quality Assurance Manual, Revision 1.

. Region 4. 2001. Engineering Support Branch Standard Operating Procedures and Quality Assurance
Manual. November.

m Technical Standard Operating Procedures Page 6 of 6

TSOP 4-5



QA Review: Dou

Prepared: Del Baird Technical Riview: Aargn Frantz

’4‘«.,, (. 3 tzlufo‘(—

Sigghture/Dhte’

Approved:

)

Signature/Date

Issued:

1.0 Objective

The objective of this standard operating procedure (SOP) is to define requirements for conducting and analyzing in situ
hydraulic conductivity (slug) tests in small, developed wells.

2.0 Background
Selected monitoring wells are used 1o approximate local hydraulic conductivity using either rising-head or falling-head
slug test methods.

Slug testing is a rapid and easy means of estimating the hydraulic conductivity of an aquifer. If the thickness of the
aquifer is known, then the transmissivity can also be determined. Advantages of slug testing over pump testing include
the fact that littte or no contaminated water is produced requiring containment and disposal as well as that several areas
can be tested in a relatively short period of time. A disadvantage is that the resulting estimate of hydraulic conductivity is
limited to a small volume of the aquifer around the tested well and care must be taken in extrapolating the resuits from
one well to other areas or intervals of the aquifer.

Slug testing is accomplished by adding (or removing/displacing) a known volume to (or from) the monitoring well to
create a rapid rise (or fall) in water level. Water levels are then measured as the water level in the well returns to static
{pre-test) conditions. The most common practice for displacing water in the well is to use a weighted cylinder (also known
as a slug bar) of known volume. A bailer may be used in place of a slug bar under low-recharge aquifer conditions.

In addition, a pneumatic system can also be used to lower the water level. This system uses an air pump, compressor or
compressed air cylinder to increase the air pressure in the well, which is sealed with an air-tight cap that has ports
through which the compressed air is introduced and a water level indicator or pressure transducer can be inserted. This
displacement method is commonly employed in high transmissivity aquifers, where sufficient displacement is difficult to
achieve using a slug bar or bailer.

In all cases, the rate of water level recovery is then measured using a pressure transducer and data recorder or a water
level meter and stopwatch (the former method is preferable in most environments). Data, as displacement-time pairs, are
then graphed and used in equations to determine hydraulic conductivity.

If possible, when designing the field program or considering in which interval to place a well screen, try to screen only
one formation type. If a well is screened across more than one formation (such as fine sand and coarse sand or
overburden and bedrock), it will not be possible to attribute the slug test response to either formation with any accuracy.

2.1 Associated SOPs

= CDM Federal (CDM) SOP 1-5, Groundwater Sampling with Bailers

CDM SOP 1-6, Water Level Measurement

CDM SOP 2-6, Handling Investigative-Derived Waste

CDM SOP 4-1, Field Logbook Content and Control

CDM SOP 4-3, Well Development and Purging

CDM SOP 4-4, Design and Installation of Monitoring Wells in Aquifers
CDM SOP 4-5, Field Equipment Decontamination at Nonradioactive Sites
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3.0 Responsibilities
Site Manager - The site manager is responsible for ensuring that field personnel have been trained in conducting slug
tests and for ensuring that slug tests are conducted in accordance with this procedure.

Field Team Leader - The field team leader is responsible for performing slug tests in accordance with this procedure and
for verifying that the data collected are adequate and of high quality. The project field geologist should perform a field
calculation to check data quality.

4.0 Required Equipment
The following equipment should be used when performing a rising or falling-head slug test in a monitoring well. Site-
specific conditions may warrant the use of additional equipment.

= Pressure transducer and data recorder, if data are to be automatically recorded (recommended), and manufacturers’
instructions

Laptop or hand-held computer for downloading and viewing data (field printer optional)

Water level measuring device

Stopwatch, if measurements collected manually (not recommended)

Slug device of known volume

Rope or wire

Duct tape

Field logbook

Decontamination equipment and supplies

Data on the construction of the well: depth to screen, screen length, well drilled diameter, riser diameter, height of
sandpack above screen and length of riser above ground surface

Note that the well construction data shall be used so that the slug test data being collected are appropriate and of
acceptable quality. Additional information (e.g., distance from screen to confining layer) may be necessary to analyze the
data and determine the hydraulic conductivity. Data analysis is not covered under this procedure.

The slug bar shall be constructed of plastic, such as polyvinyl chloride (PVC), or metal such as aluminum or steel
(depending upon the chemical environment in the well) and have no buoyancy. For example, a standard slug is
constructed with a PVC pipe filled with sand and capped at both ends. The slug bar should be of sufficient size to cause
a recommended minimum of 2 feet of displacement in a well. A slightly lesser or greater head change is acceptable so
long as a sufficient response curve is recorded that can be applied in a subsequent analysis. For a 2-inch diameter
monitoring well, the slug bar should be no more than 1.5 inches in diameter and a minimum of 5 feet long. For a 4-inch
diameter well, the slug bar should be no more than 3 inches in diameter and a minimum of 5 feet long. The slug bar
should be securely fastened to a nylon rope or braided metal wire.

A standard sampling or well development bailer may be used in place of the slug bar, as long as the volume of water

displaced by the bailer is sufficient to change the water level in the well a minimum of 2 feet. If the bailer is to be used for
a falling-head test, it should be filled with analyte-free water so that the bailer will not have any buoyancy.

5.0 Procedures

5.1 Preparation
The following steps must be followed when preparing for slug testing:

» [ay plastic sheeting around the wellhead. Arrange needed equipment and decontamination materials on the sheet.

= Put on personnel protective clothing, as specified in the site-specific health and safety plan.
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= Open the protective casing locking lid and vented riser caps following the procedures outlined in SOP 1-6. Note the
physical condition of the well, including damage, deterioration and signs of tampering. Note any unusual odors, sounds,
or difficulties in opening the well. Record organic vapor readings with a suitable organic vapor screening device.

= Measure and record the static water level, the depth to the bottom of the well and inside diameter of the well casing.
Record these data in the appropriate logbook.

m If using a pressure transducer and data logger (transducers with built-in data loggers are commonly used for slug
tests), lower the pressure transducer into the well to a sufficient depth so that the transducer will be below the
maximum depth reached by the bottom of the slug bar or other displacement device. If necessary, calibrate the
transducer as specified by the manufacturer. Allow the transducer to temperature equilibrate in the well for
approximately 15 minutes (or as recommended by the manufacturer) after insertion and prior to any calibration or test
procedure to ensure that it will accurately record water level changes. Make sure that the transducer is not placed
below its maximum operating depth, or it will not be able to detect any change in pressure. For example, pressure
increases 1 pound per square inch (psi) per 2.3 feet of head; therefore, a 10 psi transducer will function to a depth of
23 feet below the water level in the well.

® Secure the pressure transducer cable to the well riser or casing using duct tape. The transducer cable should lay flat
along side the well riser, so that disturbance by the slug bar will be minimized. Do not kink the transducer cable,
otherwise the pressure equalization vent tube in the cable will be damaged and the transducer will not function properly.

= Allow the water level in the well to recover to static after emplacement of the pressure transducer, prior to starting the
test. Measure and record this water level.

= Program the data logger to record logarithmically, with a maximum time interval of no more than 1 minute between
readings. If the formation is expected to have low hydraulic conductivity, the maximum interval between readings can
be set to a longer time interval, such as 10 minutes.

» Confirm and/or set the transducer and logger parameters as recommended by the manufacturer. This task may also
be performed prior to placing the instrument in the well.

= Determine the distance from the top of the well riser to the water surface in the well and add 1 foot to this length. The
resulting length is the amount of wire or rope needed so that the slug bar or bailer will be submerged a minimum of 1
foot when it is placed in the well. A loop should be placed in the rope or wire at this length and a strong metal rod or
wooden stick placed and secured through the loop. if the bottom of the well is less than this length added to the length
of the slug bar or bailer, the length of the rope or wire should be adjusted so that the slug bar will be no less than 1
foot above the top of the pressure transducer when the bar is inserted into the well.

» |f depth readings are to be recorded manually (this procedure is not recommended but may be used in formations
suspected of having low hydraulic conductivity, less than 1 foot per day), readings should be taken every 10 seconds
for the first minute of the test, every 30 seconds for the next 4 minutes and every minute until 10 minutes. Thereafter,
readings should be taken every 5 minutes for the duration of the test. If the well has not recovered within 1 hour,
readings should be taken every 0.5 hours until 6 hours and 1 hour every hour thereafter. This process will require two
personnel during the first 10 minutes of the test: one to act as time keeper/data recorder and one to measure depth to
water in the well.

5.2 Standard Displacement Slug Tests

5.2.1 Falling-Head Slug Test Procedure

This test can only be conducted in wells whose screens are fully submerged, otherwise, displaced water will be
introduced into the unsaturated zone and recovery rates will be due to flow in both the unsaturated and saturated zones.
All slug test analytical procedures assume fiow in the saturated zone only. The following steps must be followed when
performing falling-head slug tests:
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= Place the slug or bailer in the well until the bottom of the displacement device is no more than 6 inches to 1 foot above
the water level in the well. The person holding the device should be holding the rope or wire by the rod or stick
described in Section 5.1, ninth bullet.

= Switch on the data recorder, or set the water level meter probe near the level at which water is expected to rise.

= To start the test, the person holding the slug bar will signal the person operating the data logger or water level
indicator, then rapidly lower the displacement device into the well until the stick or rod is resting horizontally on top of
the well riser. The slug bar should not be dropped, in order to minimize sloshing in the well. The data logger is turned
on immediately prior to the slug bottom entering the water.

s Continue recording depth-time data until the well has recovered to at least 90 percent of the static water level. When
using data recorders, it is advisable to check and record the reading every few minutes to ensure that data are being
properly recorded. If 90 percent recovery has not occurred within 12 hours, the test may be stopped. Field conditions
and time constraints may warrant stopping the test in less than 12 hours. The final decisions under these
circumstances will be the responsibility of the field team leader.

®» Record the time of test completion in the logbook. If a data recorder with random access memory (RAM) or erasable
programmable read only memory (EPROM) was used, record the file name used.

= Review the response curve. If a sufficient response curve was not recorded (e.g., logging was not started soon
enough to identify maximum water level displacement), then the test shall be repeated. If an acceptable response
curve is not being recorded due to field conditions (e.g., no water level response due to high hydraulic conductivity) the
project manager shall be notified and a determination on the well test shall be made.

= Decontaminate all equipment according to SOP 4-5. Clean up the site, and close and lock the well before leaving.
Contaminated plastic sheeting and disposable protective clothing should be taken to designated disposal containers.

= Download the data logger to a computer or to hardcopy to ensure that the data is not inadvertently lost. If the data were
recorded manually, calculate the relative change in head by subtracting the recorded depths to water during recovery
from the initial static depth to water reading and record the absolute value of that change, for each depth-time data pair.

Note: Both rising- and falling-head slug tests may be carried out in the same operation by first measuring the rate of
water level fall immediately after slug insertion, then measuring the rate of water level rise after slug withdrawal. Be sure
that the well has recovered to the static water level before conducting the rising-head test. If using a data logger, the
recovery tests needs to be set up and run as a separate test.

5.2.2 Rising-Head Slug Test Procedure

The steps for a rising-head test are essentially the same as those for a falling-head test. In a well screened across the
water table, a rising-head test is the only test that is valid. The following steps must be foliowed when performing rising-
head slug tests:

® Lower the slug bar or bailer of known volume into the well until it is fully submerged. Allow the well to re-equilibrate to
static water level. In formations of suspected low hydraulic conductivity, re-equilibration may take several hours or
overnight. In such cases, it is suggested that the displacement device be placed in the well at the end of a field day
and the test conducted the following day.

® Turn on the data recorder, if used, or verify that static water level has been re-established with a water level meter.

= To start the test, the person holding the slug bar will signal the person operating the data logger or water level
indicator, then rapidly and smoothly raise the displacement device from the well until the bottom of the slug bar is
above the water level in the well. The data logger is turned on or manual measurements commence at the moment the
slug bar is raised and before it (or any portion of it) is removed from the water. If a data logger is being used, the slug
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bar wire or rope should be secured to the well casing or riser for the duration of the test and only removed from the
well after the test has been completed, in order to avoid disturbing or dislocating the pressure transducer.

a Continue recording depth-time data until the well has recovered to at least 90 percent of the static water level. When
using data recorders, it is advisable to check and record the reading every few minutes to ensure that data are being
properly recorded. If 90 percent recovery has not occurred within 12 hours, the test may be stopped. Field conditions
and time constraints may warrant stopping the test in less than 12 hours. The final decisions under these
circumstances will be the responsibility of the field team leader.

= Record the time of test completion in the logbook. If a data recorder with random access memory (RAM) or erasable
programmable read only memory (EPROM) was used, record the file name used.

= Review the response curve. If a sufficient response curve was not recorded (e.g., logging was not started soon
enough to identify maximum water leve! displacement), then the test shall be repeated. If an acceptable response
curve is not being recorded due to field conditions (e.g., no water level response due to high hydraulic conductivity),
the project manager shall be notified and a determination on the well test shall be made.

= Decontaminate all equipment according to SOP 4-5. Clean up the site, and close and lock the well before leaving.
Contaminated plastic sheeting and disposable protective clothing should be taken to designated disposal containers.

= Download the data logger to a computer or to hardcopy to ensure that the data is not inadvertently lost. If the data were
recorded manually, calculate the relative change in head by subtracting the recorded depths to water during recovery
from the initial static depth to water reading and record the absolute value of that change, for each depth-time data pair.

5.3 Pneumatic Rising-Head Tests

This test can be performed in aquifers of high hydraulic conductivity that are expected to respond very rapidly to slug
displacement. it can only be performed in wells where the screen is substantially below the water table, otherwise,
increased air pressure in the well casing will be able to bleed off to the unsaturated zone through the well screen and the
test will not be successful.

5.3.1 Required Equipment
In addition to the required equipment outlined in Section 4.0, the following equipment should be used when conducting a
pneumatic rising-head slug test.

Minimum 30-psi rated transducer and data logger

Electric water level indicator with on/off switch

Pressure-tight "tree” assembly, as described below

Short length (6 inches) of flexible rubber hose whose inside diameter is the same as the outside diameter of the well riser
Two 2- or 4-inch diameter hose clamps

Compressor, air pump, or compressed air tank with hose and appropriate adapters

The pressure-tight tree assembly is a device placed on the top of the well that will accomplish the following:

Form a pressure-tight seal between the well and the atmosphere

Allow the injection of compressed air into the well via an air hose connected to the pump, compressor, or air supply
Provide a pressure-tight passage for a pressure transducer cable and a water level meter

Allow for rapid well depressurization

The tree is illustrated in Figure 1. If the top of the riser is threaded, the device may be screwed onto the riser if the
threads are compatible (Teflon™ tape should be used to ensure a good seal). If the threaded end of the riser has been
cut off, a slip coupling will need to be placed over the base of the tree and the top of the riser. A small length of flexible
rubber hose the same inside diameter as the outside diameter of the coupling will need to be slipped over the coupling
and secured in place with tightly closed hose clamps to form a pressure-tight seal between the riser and the well.
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The simplest method for providing access through the tree for the pressure transducer cable indicator is to use a
modified standard large diameter black rubber cork. A hole the same diameter should be drilled through the cork’s axis
and a vertical slit should be cut radially from the hole to an edge of the cork. The pressure transducer cable should be
threaded through the hole and the water level indicator tape should be placed flat in the slit. The cork should be firmly
placed in the top of the tree to form a pressure-tight seal. To ensure that the cork does not pop out while the well is under
pressure, it can be secured in place with duct tape or a friction fit plastic cap placed over the cork and onto the tree.

The tree will have a standard ball valve with an inside valve orifice diameter no less than the diameter of the well riser as
shown in Figure 1. In addition, a pressure-tight coupling (swage-loc, quick-connect, or Schrader valve) will be attached to
the side of the tree to act as a compressed air inlet.

5.3.2 Preparation
Preparation procedures for the pneumatic test are similar to those for the standard slug bar displacement test, with the
exception that an electronic data logger is a necessity for this procedure.

5.3.3 Pneumatic Slug Test Procedure
= |nstall the test tree to the top of the well, using a method appropriate to the type of riser present (threaded or
unthreaded). Make sure that the seal to the riser top is pressure-tight.

m | ower the pressure transducer into the well through the top of the tree to a minimum of 10 feet below the water table.
The pressure transducer should be rated no less than 30 psi. Allow the transducer to equilibrate at least 15 minutes
prior to initiating any calibration or test procedure.

® Turn on and insert a water level indicator into the well to approximately 5 feet depth below the water table. Turn off the
indicator.

s Secure the water level indicator and pressure transducer to the test tree using the rubber cork described in Section
5.3.1. Insert the transducer cable into the hole in the rubber cork via the slit and place the water level indicator tape flat
in the slit. Place the cork firmly in the top of the tree so that no gaps are left in the cork. Place small strips of duct tape
over the assembly to ensure that the seal is airtight and that the cork cannot loosen when the well is pressurized.
During this procedure, do not kink the transducer cable or the pressure equalization vent tube in the cable will be
damaged and the transducer will not function.

= Connect the pressure transducer to the data logger and calibrate the system according to manufacturer's instructions.
Set the data logger to record logarithmically with a maximum recording interval of no more than 1 minute. Set the
logger to record relative change in head only.

= Connect the air hose to the compressed air supply, pump, or compressor and to the tree. Make sure the ball valve is
securely closed.

® Turn on the water level indicator and start feeding compressed air to the well. When the water level in the well has
been depressed sufficiently, the water level indicator submergence tone will stop sounding. The pressure required
should be no more than 2 or 3 pounds over atmospheric pressure.

= Simultaneously open the ball valve and activate the data logger. Open the ball valve quickly so that the pressure is
released at once.

= In highly permeable aquifers, the water level should recover to pre-test water levels within a few seconds. Full
recovery should be accomplished in no more than 1 minute. In any event, do not stop the test until a minimum of 90
percent recovery can be confirmed by interrogating the data logger.
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Figure 1 - Pneumatic Slug Test "Tree" Schematic

To Water To Data
A Level Indicator  Logger A
L — i
— -
A U ) T
Rubber Cork / °
Air
. Su
Plastic Cap —4x / PPy
optional) = é;
¢ uf in @*Hose
wl |||u B Clamp
“h ; fi ! L |
|'“ | l I i
4 ]
BALL
TREE VALVE LAu Supply Conpectos
ASSEMBLY {swage-loc, quick connect
or scurader valve)
Flexible Rubber D0
Tubing\ (KD 1 n'l <«—Hose Clamp
1]1 Hose Clamp
)
- \\
d 1 N
P —
Static Water Level — = h*J
Top View Water Level .
Indicator & Well Riser
Rubber .
; Cork N Pressure
L_‘ Transducer
Va%
ad /
Waler Level Transducer NTS.
Indicator Tape Cable :

m Technical Standard Operating Procedures

Page 7 of 11



6.0
6.1

= Review the response curve. If a sufficient response curve was not recorded (e.g., logging was not started soon
enough to identify maximum water level displacement), then the test shall be repeated. If an acceptable response
curve is not being recorded due to field conditions (e.g., no water level response due to high hydraulic conductivity) the
project manager shall be notified and a determination on the well test shall be made.

= Record the time of test completion in the logbook. If a data recorder with RAM or EPROM was used, record the file
name used.

®» Decontaminate all equipment according to SOP 4-5. Clean up the site, and close and lock the well before leaving.
Contaminated plastic sheeting and disposable protective clothing should be taken to designated disposal containers.

= Download the data logger to a computer or to hardcopy to ensure that the data is not inadvertently lost.

The following slug test data reduction procedure and report is recommended.
m All raw data should be printed out and listed as an appendix to the analysis report.

» All data should be plotted using the graphing method of the accepted anaiytical solution. These plots should be
included as an appendix to the analysis report.

s All well geometry data should be tabulated and included in the analysis report. Most of these data must be known prior
to the start of testing, except for items related to the water level in the well at the time of testing. The purpose of this
tabulation is to ensure consistent calculation of all variables required in the data analysis, make input into a data
analysis computer program an easier task, and to make technical review of the analyses and input values easier. This
table should include the following items for each tested well or piezometer (the list of items may vary depending on the
analytical method employed):

® The report should include a detailed description of the data collection procedures and test methods.

= The report should include a detailed listing of all analysis resuits.

Data Reduction and Analysis Procedures
General

Well ground surface elevation

Well reference elevation (i.e., top of riser)

Depth to static water level at start of test

Elevation of static water level at start of test

Depth to top of screen or open interval from ground surface or top of casing
Depth to bottom of screen or open interval from ground surface or top of casing
Elevation of top of screen or open interval

Elevation of bottom of screen or open interval

Depth to base of aquifer (if available)

Elevation of base of aquifer (if available)

Aquifer saturated thickness

Depth to top of screen or open interval relative to the top of the aquifer
Depth to bottom of screen or open interval relative to the top of the aquifer
Length of saturated well screen

Length of saturated riser

Diameter of well riser and screen (or open interval)

Diameter of borehole

Grain-size of filter pack
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= When reviewing the data for analysis, note that if the water level recovered to the static level (or close to it) before the
test was stopped, only the data prior to 100 percent recovery should be included in the data plot. Plotting 100 minutes
of data when the recovery occurred over 30 seconds or 2 minutes will make analysis of the actual response very
difficuit and often lead to a substantial underestimate of the formation hydraulic conductivity. Raw data plots should
also be examined for evidence of sloshing of the water level in the well caused by insertion or removal of the slug bar.
In most cases, these early data points can also be removed from the data set and time values reset to the new starting
point represented by the remaining data. This evaluation is shown on Figure 2. The data may also be removed using
common software packages developed for analyzing slug tests.

6.2 Review and Analysis of Data

Slug test response generally falls into three categories illustrated on Figure 3. Overdamped or normal response occurs
where the well recovers to static level without exceeding that level. Critically damped response occurs where the well
recovers to static level and the water level flows above (rising-head test) or below (falling-head test) then recovers to static
in a sinusoidal manner within one cycle, as shown in Figure 3. The third category is underdamped harmonic oscillatory
response, where the water level in the well oscillates around the static water level as a sine wave of decreasing amplitude.

Siug test data are recommended to be analyzed with comﬂPuter software; however, data may also be analyzed manually.
The CDM groundwater modeling tool kit contains Aquifer” "2, which is a program that may be used for analyzing slug test
data. Other programs are also available. Software packages are useful since they can be used to manage a significant
amount of data in short time periods and contain many different confined and unconfined slug test solutions. The trained
user can use these benefits to generate detailed response curve graphs, precise hydraulic conductivity values, and insights
into the hydrogeologic framework near the well. Regardless of the analytical method employed or whether the data is
analyzed manually or by computer, the analyst should review the original technical paper or textbook summary of the
method in order to understand the mechanics and assumptions underlying the method prior to attempting any analysis.

Slug test data analyses and hydraulic conductivity calculations shall be performed by an experienced professional. Data
analysis and parameter calculations are beyond the scope of this SOP and, therefore, are not discussed here.

7.0 Restrictions and Limitations

In wells in which the static water level and water levels induced during testing are above the top of the screened or open
hole interval, both rising-head and falling-head tests should be conducted to provide a redundancy check of results.
However, in most cases, rising-head tests provide more consistent data, less subject to sloshing of the water level due to
displacement by the slug bar than is often observed in falling-head tests.

Falling-head slug tests are invalid in wells where the static water level is at or below the top of the screened or open-hole
interval.

Regardless of which testing method is used, it is recommended that the hydraulic conductivity testing be performed three
times in each well, if time constraints such as recovery time or the project schedule will allow multiple tests. The purpose
of multiple testing is to demonstrate the precision of the test results. Ideally, the test results will be similar, which results
in an increased level of confidence in the data. In addition, if one of the data sets is bad, there is additional data available
for analysis.

8.0 References

American Society for Testing and Materials. 2002. Standard Test Method (Field Procedure) for Instantaneous Change in
Head (Slug) Tests for Determining Hydraulic Properties of Aquifers.

Environmental Simulations, Inc. 2000. Guide to Using Aquifer’™*.

U. S. Environmental Protection Agency. 1987. A Compendium of Superfund Field Operations Methods, EPA/540/P-87/001.

. 1996. Region 4. Environmental Investigations Standard Operating Procedures and Quality Assurance Manual.
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Figure 2 - Deletion of Nonessential Data
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Figure 3 - Typical Slug Test Responses
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1.0 Objective

The objective of this standard operating procedure (SOP) is to establish the baseline requirements, procedures, and
responsibilities inherent to the control and use of all measurement and test equipment (M&TE). Contractual obligations
may require more specific or stringent requirements that must also be implemented.

2.0 Background
2.1 Definitions

Traceability - The ability to trace the history, application, or location of an item and like items or activities by means of
recorded identification.

2.2 Discussion

M&TE may be government furnished (GF), rented or leased from an outside vendor, or purchased. It is essential that
measurements and tests resuiting from the use of this equipment be of the highest accountability and integrity. To
facilitate that, the equipment shall be used in full understanding and compliance with the instructions and specifications
included in the manufacturer’s operations and maintenance and calibration procedures and in accordance with any other
related project-specific requirements.

2.3 Associated Procedures

® CDM Federal (CDM) Technical SOP 4-1

= CDM Quality Procedures (QPs) 2.1 and 2.3

= Manufacturer’'s operating and maintenance and calibration procedures

3.0 Responsibilities

All staff with responsibility for the direct control and/or use of M&TE are responsible for being knowledgeable of and
understanding and implementing the requirements contained herein as well as any other related project-specific
requirements.

The project manager (PM) or designee (equipment coordinator, quality assurance coordinator, field team leader, etc.) is
responsible for initiating and tracking the requirements contained herein.

4.0 Required Equipment

®» Determine and implement M&TE related project-specific requirements

= The maintenance and calibration procedures must be followed when using M&TE

= Obtain the maintenance and calibration procedures if they are missing or incomplete

= Atftach or include the maintenance and calibration procedures with the M&TE

= Prepare and record maintenance and calibration in an Equipment Log or a Field Log as appropriate (Figure 1)

= Maintain M&TE records

= | abel M&TE requiring routine or scheduled calibration (when required)

= Perform maintenance and calibration using the appropriate procedure and calibration standards

= |dentify and take action on nonconforming M&TE
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5.0 Procedures

5.1 Determine if Other Related Project-Specific Requirements Apply

For All M&TE:

The PM or designee shall determine if M&TE related project-specific requirements apply. If M&TE related project-specific
requirements apply, obtain a copy of them and review and implement as appropriate.

5.2 Obtain the Operating and Maintenance and Calibration Documents
For GF M&TE that is to be procured:
Requisitioner - Specify that the maintenance and calibration procedures be included.

For GF M&TE that is acquired as a result of a property transfer:
Receiver - Inspect the M&TE to determine whether maintenance and calibration procedures are included with the item. If
missing or incomplete, order the appropriate documentation from the manufacturer.

For M&TE that is to be rented or leased from an outside vendor:

Requisitioner - Specify that the maintenance and calibration procedures, the latest calibration record, and the calibration
standards certification be included. If this information is not delivered with the M&TE, ask Procurement to request it from
the vendor.

5.3 Prepare and Record Maintenance and Calibration Records

For all M&TE:

PM or Designee - Record all maintenance and calibration events in a Field Log unless other project-specific
requirements apply.

For GF M&TE only (does not apply to rented or leased M&TE):
if an Equipment Log is a project specific requirement, perform the following:

Receiver - Notify the PM or designee for the overall property control of the equipment of the receipt of an item of M&TE.

PM or Designee - Prepare a sequentially page numbered Equipment Log for the item using the maintenance and
calibration form (or equivalent) from the CDM Property Control Manual (Figure 1).

PM or Designee and User - Record all maintenance and calibration events in an Equipment Log.

5.4 Label M&TE Requiring Calibration
For GF M&TE only (does not apply to rented or leased M&TE):
if calibration labeling is a project specific requirement, perform the following:

PM or Designee - Read the maintenance and calibration procedures to determine the frequency of calibration required.

]

PM or Designee - If an M&TE item requires calibration before use, affix a label to the item stating “Calibrate Before Use.

PM or Designee - If an M&TE item requires calibration at other scheduled intervals, e.g., monthly, annually, etc., affix a
label listing the date of the last calibration, the date the item is next due for a calibration, the initials of the person who
performed the calibration, and a space for the initials of the person who will perform the next calibration.

5.5 Operating, Maintaining or Calibrating an M&TE Item

For all M&TE:

PM or Designee and User - Operate, maintain, and calibrate M&TE in accordance with the maintenance and calibration
procedures. Record maintenance and calibration actions in the Equipment Log or Field Log.

m Technical Standard Operating Procedures Page 2 of 5
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A subsidiary of Camp Dresser & McKee Inc.

Figure 1

Maintenance and Calibration

Date: Time: (AM/PM)

Employee Name:

Equipment Description:

Contract/Project:

Equipment ID No.:

Activity:

Maintenance Performed:

Equipment Serial No.:

Comments:

Signature:

Calibration Standard:

Date:

Concentration of Standard:

Lot No. of Calibration Standard:

Expiration Date of Calibration Standard:

Pre-Calibration Reading:

Post-Calibration Reading:

Additional Readings:

Additional Readings:

Additional Readings:

Additional Readings:

Pre-Field Check Reading:

Post-Field Check Reading:

Adjustment(s):

Calibration: o Passed o Failed

Comments:

Signature:

Date:

m Technical Standard Operating Procedures
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5.6 Shipment

For GF M&TE:

Shipper - Inspect the item to ensure that the maintenance and calibration procedures are attached to the shipping case, or
included, and that a copy of the most recent Equipment Log entry page (if required) is included with the shipment. If the
maintenance and calibration procedures and/or the current Equipment Log page (if required) is missing or incomplete, do
not ship the item. Immediately contact the PM or designee and request a replacement.

For M&TE that is rented or leased from an outside vendor:

Shipper - Inspect the item to ensure that the maintenance and calibration procedures and latest calibration and standards
certification records are included prior to shipment. If any documentation is missing or incomplete, do not ship the item.
Immediately contact Procurement and request that they obtain the documentation from the vendor.

5.7 Records Maintenance

For GF M&TE:

PM or Designee - Create a file upon the initial receipt of an item of M&TE or calibration standard. Organize the files by
contract origin and by M&TE item and calibration standard. Store all files in a cabinet, file drawer, or other appropriate
storage media at the pertinent warehouse or office location.

PM or Designee - Maintain all original documents in the equipment file except for the packing slip and Field Log.
Receiver - Forward the original packing slip to Procurement and a photocopy to the PM or designee.

PM or Designee - File the photocopy of the packing slip in the M&TE file.

PM or Designee and User - Record all maintenance and calibration in an Equipment Log or Field Log (as appropriate.)
File the completed Equipment Logs in the M&TE records. Forward completed Field Logs to the PM for inclusion in the

project files.

For M&TE rented or leased from an outside vendor:
Receiver - Forward the packing slip to Procurement.

User - Forward the completed Field Log to the PM for inclusion in the project files.

User - Retain the most current maintenance and calibration record and calibration standards certifications with the M&TE
item and forward previous versions to the PM for inclusion in the project files.

5.8 Traceability of Calibration Standards

For all items of M&TE:

PM or Designee and User - When ordering calibration standards, request nationally recognized standards as specified or
required. Request commercially available standards when not otherwise specified or required. Or, request standards in
accordance with other related project-specific requirements.

PM or Designee and User - Require certifications for standards that clearly state the traceabiiity.

PM or Designee and User - Note standards that are perishabte and consume or dispose of them on or before the
expiration date.

PM or Designee - Require Material Safety Data Sheet to be provided with standards.

Cﬂl Technical Standard Operating Procedures Page 4 of 5
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o conerrs CoreTTE PoOHLMAN & KEBE
- A PROFESSIONAL CORPORATION
DOLPHY O. FOMLMAN Mayer Building
WILLIAM M. KEBE JR
GREGORY C. BLACK ‘ 129 ‘\PyastBl’arl;OSgtmet HOWARD A, JORNSON  (1895:1074;
. BoX ROBERT D. CORETTE $1911-1989)

ROBERT M. CARLSON
MARSRAL L MICKELSON

C.KATHLEEN McBRIDE
WILLIAM M. O'LEARY Telephonc (406) 782-5800

DANIELD. MANSON Fax (40€) 723-8919 Of Coumsel:
TIMOTHY M. DICK email corette@Montana.com : KEITH R JOHNSON
AMBER L SUMMERS '

Butte, Montana 59703 KENDRICK SMITH (1905-1989)

FACSIMILE TRANSMISSION

CONFIDENTIAL NOTICE: The accompanying document(s} contain confidential
information which is legally privileged and intended only for the use of the named
recipient. If you are not the intended recipient, you are being notified that any
disclosure, copying, distribution ar the taking of any action in reliance on the
contents of this information is strictly prohibited. If you have received this fax in
error, please notify us immediately by telephone to arrange for return of the
documents 1o us.

TO: Td“’&- MA/

FACSIMILE MACHINE PHONE : 47/47/, /7&/
FROM : D&w /%Miﬁ4

DATE : ‘7//5/03

NUMBER OF PAGES (Including Cover Sheet): %

T PAGES ARE ILLEGIBLE OR OTHER PRORLEMS, CALL FACSIMILE MACHINE
OPERATOR AT (406) 782-5800.

g/g/;és

MESSAGE:

DATE SENT: FAX OPERATOR:

NAME OF CASE:
CASE NUMBER:
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CORETTE PoHLMAN & KrBe

R.D. CORETTE A PROFESIIONAL CORPORATION
DOLPHY O. POHIMAN Mayer Building
Xt
;V;;;L;Mm c,?&i)i& 129 West Park Street HOWARD A JOHNSON  (1893.1974)
ROBEIT M. CARLSON P.O. Box 509 ROBERT D.CORETTE  (1911-1989)
Butte, Montana 59703 KENDRICK SMITH (1905-1289)

MARSHAL. L. MICKELSON
JOHN T. JOKNSTON

C. KATHLEEN McERIDE Telephone (406) 782-5800

WLLIAM M. O'LEARY Fax (406) 723-8919 OF Courcel;
DANIEL D. MANSON email corette@Montana.com KEITH P JOHNSON
TIMOTHY M. DICK
AMBER L SUMMERS
LR Jul y 18, 2003

Ms. Jane Amdahl

Montana Department of Environmental Quality
2209 Phoenix

P.0O. Box 200901

Helena, MT 59620-0901

SENT VIA FAX (406) 444-1901

Re: Bankruptcy Estate of George Berg
Brownfields Assessment Application
Our file: 9221-T0312

Dear Ms. Amdahl:

The purpose of this letter is to address the “public
benefit” requirement needed to qualify for a grant under the
Brownfield Assessment program. Based upon our conversations, it
is our understanding that the former Berg Lumber facility will
qualify for a Brownfield Assessment grant provided the Bankruptcy
Estate can provide a sufficient public benefit to qualify for the
grant.

For purposes of the public benefit, the Bankruptcy Estate
would be willing to offer a permanent public access easement
across Ekstate property to Spring Creek. As you may know, Spring
Creek is a blue-ribbon trout stream and a very important natural
resource to Lewistown and the surrounding area. For purposes of
illustration, we are enclosgsing a copy of Certificate of Survey
No. 495. For your reference in location, the property is
partially composed of the sawdust pile which is being remcwved by
the Estate. As you can see, Tract 1, which is $.849 acres
provides direct access to the stream in two locations and also
borders a public road at its Northwest corner. We would propose
granting an easement over and across all of Tract 1 for
recreational and fishing access.

We have met with the Fergus County Commissioners about this
issue and they are excited about the idea. They would rather
have the easement than direct ownership of the propercy. We
advised them we would be willing to do either. The Commissicners
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are willing to speak with the EPA or write a letcer to EPA
voicing their support for the project.

We believe that this project is very beneficial to both the
public and the environment. It will provide extra money to
characterize the waste on the site and allow the Estate to
pPreserve its resources for the actual cleanup. It will also
provide the public with another access peoint to the stream.

If you have any questions or need clarification of any
issues, please contact our office. As we discussged, the grant of
an easement will be subject to approval of the Bankruptcy Court.
As soon as you advise us that the project is approved by EPA, we
will petition the Bankruptcy Court for approval.

We lock forward to working with you on this project.

Very truly yours,
CORETTE POHLMAN & KEBE

ol

Daniel D. Manson

enc.
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Appendix D

Individual Boring & Test Pit Parameters
and Forms



Tier 1 Sampling



BHO01-BHO2

Sampling Parameters for BL-BH01

Standard
Depth Split PCP | Dioxin/Furan EPH VPH Duplicate
(feet) Screen
Spoon
0 X X X X
2 X X X X
5 X X
10 X X X X
20 X X
30 X X X X
Notes:
Sampling Parameters for BL-BH02
Standard
Depth spiit | PCP | DioxinFuran | EFH VPH | Duplicate
(feet) Screen
Spoon
0 X X X X
2 X X X X
5 X X
10 X X X X
20 X X
30 X X X X
Notes:

BHO1-BH02




BHO03-BHO4

Sampling Parameters for BL-BH03

Standard
Depth | “spiit | pcp | DioxinFuran | EPH | vpH | Duplicate
(feet) Screen
Spoon
0 X X X X
2 X X X X
5 X X
10 X X X X
20 X X
30 X X X X
Notes:
Sampling Parameters for BL-BH04
Standard
Depth spiit | PcP | Dioxin/Furan | _EPH VPH | Duplicate
(feet) Screen
Spoon
X X X X
2 X X X X X
5 X X
10 X X X X
20 X X
30 X X X X
Notes:

BHO03-BHO4




BHO05-BH06

Sampling Parameters for BL-BH05

Standard
Depth Split PCP | Dioxin/Furan EPH VPH Duplicate
{feet) Screen
Spoon
0 X X X X
2 X X X X
5 X X
10 X X X X
20 X X
30 X X X X
Notes:
Sampling Parameters for BL-BH06
Standard
Depth | “soiit | pcp | DioxintFuran | _EPH | veH | Duplicate
(feet) Screen
Spoon
0 X X X X
2 X X X X
5 X X
10 X X X X
20 X X
30 X X X X
Notes:

BH05-BH06




MwWo5

Sampling Parameters for BL-MW05

Standard

Depth Split PCP | Dioxin/Furan EPH VPH Duplicate
(feet) Screen
Spoon
0 X X X X
2 X X X X
5 X X
10 X X X X X
20 X X
30 X X X X
Notes:

MWO05




TP01-03

Sampling Parameters for BL-TP01

Depth | oo | pioxin/Furan | EPH | vPH | Duplicate
(inches) Screen
0-6 X X X
6-24 X x X
Notes:

Sampling Parameters for BL-TP02

.Depth PCP | Dioxin/Furan EPH VPH Duplicate
(inches) Screen
0-6 X X X
6-24 X X X
Notes:

Sampling Parameters for BL-TP03

Depth | bep | pioxinfFuran | EP0 | VPH | Duplicate
(inches) Screen
0-6 X X X
6-24 X X X
Notes:

TP01-03



TP04-06

Sampling Parameters for BL-TP04

Depth | pep | pioxin/Furan | =TH | VPH | Duplicate
(inches) Screen
0-6 X X X
6-24 X X X
Notes:
Sampling Parameters for BL-TP05
Depth | pep | Dioxin/Furan | = | VPH | Duplicate
(inches) Screen
0-6 X X X
6-24 X X X
Notes:
Sampling Parameters for BL-TP06
.Depth PCP | Dioxin/Furan EPH VPH Duplicate
(inches) Screen
0-6 X X X
6-24 X X X
Notes:

TP04-06




TP07-09

Sampling Parameters for BL-TP07

Depth 1 oep | pioxinFuran | PR | vPH | Duplicate
(inches) Screen
0-6 X X X
6-24 X X X
Notes:
Sampling Parameters for BL-TP08
Depth 1 oep | pioxinFuran | PR | vPH | Duplicate
(inches) Screen
0-6 % X X
6-24 X X X
Notes:
Sampling Parameters for BL-TP09
Depth 4 pep | pioxin/Furan | E'0 | vPH | Duplicate
(inches) Screen
0-6 X X X
6-24 X X X
Notes:

TPO7-09




TP10-12

Sampling Parameters for BL-TP10

Depth | 5o | pioxinFuran | EPH VPH | Duplicate
(inches) Screen
0-6 X X X
6-24 % X X
Notes:

Sampling Parameters for BL-TP11

Depth | bep | Dioxin/Furan EPH VPH | Duplicate
{inches) Screen
0-6 X X X
6-24 X X X -
Notes:

Sampling Parameters for BL-TP12
T

Depth | oep | pioxinfFuran | o | VPH | Duplicate
(inches) Screen
0-6 X X X
6-24 % X X
Notes:

TP10-12




TP13-15

Sampling Parameters for BL-TP13

Depth | oep | Dioxin/Furan EPH VPH | Duplicate
(inches) Screen
0-6 X X X
6-24 X X X
Notes:

Sampling Parameters for BL-TP14

Depth | pep | pioxinFuran | =1 | VPH | Duplicate
(inches) Screen
0-6 X X X
6-24 X X X
Notes:

Sampling Parameters for BL-TP15

Depth | pep | pioxinFuran | EPH | vPH | Duplicate
(inches) Screen
0-6 X X X
624 | X X X
Notes:

TP13-15



TP16

Sampling Parameters for BL-TP16

Depth | oep | bioxinFuran | (EPH | vpH | Duplicate
(inches) Screen
0-6 % X X X
6-24 X X X X
Notes:

TP16




Tier 2 Sampling



Samplin

TP17-18

g Parameters for BL-TP17

Depth | pep | DioxinFuran | E°1 | vPH | Duplicate
(inches) Screen
0-6 X X
6-24 X b
Notes:
Sampling Parameters for BL-TP18
.Depth PCP | Dioxin/Furan EPH VPH Duplicate
(inches) Screen
0-6 *
6-24 5
Notes:

TP17-18




TP19-21

Sampling Parameters for BL-TP19

Pebth | pep | pioxinfFuran | o0 | VPH | Duplicate
(inches) Screen
0-6 X
6-24 X
Notes:
Sampling Parameters for BL-TP20
.Depth PCP | Dioxin/Furan EPH VPH Duplicate
(inches) Screen
0-6 X
6-24 X
Notes:
Sampling Parameters for BL-TP21
Depth 1 oep | Dioxin/Furan | 71 | vPH | Duplicate
(inches) Screen
0-6 X
6-24 X
Notes:

TP19-21




TP22-24

Sampling Parameters for BL-TP22
.Depth PCP | Dioxin/Furan EPH VPH Duplicate
(inches) Screen
0-6 %
6-24 X
Notes:
Sampling Parameters for BL-TP23
Depth | b | pioxintFuran | _E°H | vpH | Duplicate
(inches) Screen
0-6 X
6-24 %
Notes:
Sampling Parameters for BL-TP24
.Depth PCP | Dioxin/Furan EPH VPH Duplicate
(inches) Screen
06 X X
6-24 X X
Notes:

TP22-24




TP25-27

Sampling Parameters for BL-TP25

Depth

EPH

(inches) PCP | Dioxin/Furan Screen VPH Duplicate
0-6 X
6-24 X X
Notes:
Sampling Parameters for BL-TP26
Depth | oep | Dioxin/Furan | EPH VPH | Duplicate
(inches) Screen
0-6 X
6-24 %
Notes:
Sampling Parameters for BL-TP27
Depth | bop | pioxiniFuran | EPH | veH | Duplicate
(inches) Screen
0-6 X
6-24 X
Notes:

TP25-27




TP28-30

Sampling Parameters for BL-TP28

Depth 1 oep | pioxinFuran | EH | vPH | Duplicate
(inches) Screen
0-6 X
6-24 X
Notes:
Sampling Parameters for BL-TP29
Depth | pep | pioxin/Furan | @ | VPH | Duplicate
(inches) Screen
0-6 X
6-24 X
Notes:
Sampling Parameters for BL-TP30
Depth | 5ep | Dioxin/Furan EPH VPH | Duplicate
(inches) Screen
0-6 X
6-24 X
Notes:

TP28-30




TP31-32

Sampling Parameters for BL-TP31

Depth

EPH

(inches) PCP { Dioxin/Furan Screen VPH Duplicate
0-6 X
6-24 %
Notes:
Sampling Parameters for BL-TP32
Depth | oep | Dioxin/Furan | EFT VPH | Duplicate
(inches) Screen
06 %
6-24 %
Notes:

TP31-32




Forms
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Appendix E

Risk-Based Screening Levels for Soil and
Groundwater



October 2003

TABLE 1
TIER 1 SURFACE SOIL (0-2 ft) RBSLs (mg/kg)
(includes default RBSLs)

This table applies to contaminated surface sotl from 0-2 feet below ground surface. For VPH compounds at UST sites, default RBSLs (bold)
are used to determine if a release has occurred at a site. Default RBSLs apply to the entire soil column and always apply in the absence of
adequate information. For EPH compounds the 50 ppm screening level is used to determine whether a release has occurred at UST sites.
Distance to water is from the sample depth to the water table.

Distance to groundwater < 10 feet to groundwater 10-20 feet to groundwater > 20 feet to groundwater
Chemical E| Residential | B | Commercial | B | Residential | B | Commercial | B | Residential | B | Commercial | B
For Gasoline and Light Hydrocarbons measured using the Massachusetts Method for Volatile Petroleum Hydrocarbons (VPH)

C5-C8 Aliphatics n 10| de 50| dc 10] de 50| de 10| de 50{ de
C9-C12 Aliphatics n 70| dc 300] dc 70| de 300( de 70| dc 300] de
C9-C10 Aromatics n 8] | 8] 1 10| dc 30| 1 10] dc 40] 1
MTBE n 0.1 1 0.1) 1 0.2] 1 02] 1 0.3} 1 0.3f 1
Benzene c 0.05 1 0.05) 1 0.1] 1 0.1] 1 02] 1 02| 1
Toluene n 10] | 10] 1 401 | 401 | 60| 1 60| |
Ethylbenzene n 10{ 1 10] | 40 1 40| | 60| 1 601 |
Xylenes n 20| dc 80| de 20| de 80] dc 20| dc 80| dc
Naphthalene n 9| 1 9| 1 30| 1 301 1 50{ 1 501 1
For Diesel and Heavy Hydrocarbons measured using the Vassachusetts Method for Extractable Petroleum Hydrocarbons (EPH)

C9-C18 Aliphatics n 100] de 600] dc 100] de 600] de 100] de 600] de
C19-C36 Aliphatics n 2.500] bu 5.,000| bu 2,500| bu 5,000]| bu 2,500| bu 5,000| bu
C11-C22 Aromatics n 70} dc 100f 1 70{ dc 300 dc 70| de 300{ de
Acenaphthene n 200] ! 200 1 5001 1 500] 1 600] dec 8004 |
Anthracene n 3.,000| de 4.000| | 3,000 de 10,000] 1 3,000]| dc 20,000} 1
Benz(a)anthracene ¢ 0.8| dc 6| dc 0.8] de 6| dc 0.8| dc 6| de
Benzo(a)pyrene c 0.08*| dc 0.6] dc 0.08%*| dc 0.6] dc 0.08*| dc 0.6] de
Benzo(b)tluoranthene c 0.8| dc 6] dc 0.8| dc 6| dc 0.8 dc 6| dc
Benzo(k)tluoranthene [ 8| de 60[ dc 8| dc 60| dc 8| de 60} dc
Chrysene c 80{ dc 600] dc 80| dc 600 dc 80| dc 6001 de
Dibenzo(a,h)anthracene c 0.08*| dc 0.6] dc 0.08*| dc 0.6{ dc 0.08*| dc 0.6] dc
Fluoranthene n 400]| dc 1,000] 1 400| de 4,000| | 4001 dc 5,000 1
Fluorene n 2000 1 200 1 400| dc 600 1 400{ de 900] 1
Indeno(1,2,3-cd)pyrene c 0.8 de 6| dc 0.8| dc 6| dc 0.8{ dc 6| dc
Naphthalene n 9| 1 9{ 1 300 1 30[ | 50| | 501 1
Pyrene n 300§ de 5,000) | 300]| dc 6,000 dc 300| de 6,000{ de
Notes:

E = Effect is either: n = non-carcinogenic and direct contact RBSLs are based on a hazard quotient of 0.125 for a total hazard index
which does not exceed 1, or

¢ = carcinogenic and direct contact RBSLs are based on a cancer risk of 1X10°® for a total cancer risk which
does not exceed 1X107,

| = leaching from soil to groundwater;
dc = residential direct contact including ingestion, inhalation, and dermal; or
bu = adversely affects beneficial uses (foul odor or taste).

B = Basis Is the most conservative of:

If the leaching pathway is not the most conservative basis, residential or commercial RBSLs apply to surface soil.

* = The best achievable practical quantitation limit (0.33) is greater than the RBSL; therefore, if the compound is detected,
additional evaluation may be necessary.

DEQ's RBCA policy includes a ceiling concentration of 100 mg/kg for the total of the gasoline range fractions and 2,500 mg/kg
for the total of the diesel range fractions in residential soil.

DEQ's RBCA policy includes a ceiling concentration of 500 mg/kg for the total of the gasoline range fractions and 5,000 mg/kg
for the total of the diesel range fractions in commercial soil.

12



October 2003

TABLE 2
TIER 1 SUBSURFACE SOIL (>2 ft) RBSLs (mg/kg)

This table applies to contaminated subsurface soil (>2 feet below the ground surface). Distance to water is from the sample depth to the water
table. For VPH compounds at UST sites, default RBSLs, provided in bold on Table 1, are used to determine if a release has occurred at a
site. Default RBSLs apply to the entire soil column and always apply in the absence of adequate information. For EPH compounds the
50 ppm screening level is used to determine whether a release has occurred at UST sites.

Distance to groundwater

< 10 feet to ground water

10-20 feet to ground water

> 20 feet to ground water

Chemical JE] >2 fc Excavation | B >2 ft Excavation | B >2 ft Excavation | B
For Gasoline and Light Hydrocarbons measured using the Massachusetts Method for Volatile Petroleum Hydrocarbons (VPH)
C5-C8 Aliphatics n 100 de 100 dc 100 de
C9-C12 Aliphatics n 500 bu 500 bu 500 bu
C9-C10 Aromatics n 8 | 30 1 40 |
MTBE n 0.1 1 0.2 1 0.3 1
Benzene c 0.05 1 0.1 | 0.2 1
Toluene n 10 1 40 i 60 1
Ethylbenzene n 10 1 40 i 60 [
Xylenes n 200 de 200 de 200 dc
Naphthalene n 9 1 30 | 50 1
For Diesel and Heavy Hydrocarbons measured using the Massachusetts Vethod for Extractable Petroleum Hydrocarbons (EPH)
C9-C18 Aliphatics n 1,000 dc 1,000 dc 1,000 dc
C19-C36 Aliphatics n 5,000 bu 5,000 bu 5,000 bu
C11-C22 Aromatics n 100 1 400 1 600 I
Acenaphthene n 200 I 500 | 800 1
Anthracene n 4,000 [ 10,000 | 20,000 1
Benz(a)anthracene c 10 [ 40 | 70 1
Benzo(a)pyrene c 3 l 10 l 20 [
Benzo(b)fluoranthene c 50 1 200 l 200 dc
Benzo(k)fluoranthene c 500 1 2,000 1 2,000 dc
Chrysene c 1,000 1 5,000 | 8,000 1
Dibenzo(a,h)anthracene c 6 1 20 dc 20 dc
Fluoranthene n 1,000 1 4,000 | 5,000 I
Fluorene n 200 I 600 | 900 {
Indeno(1,2,3-cd)pyrene c 10 1 40 1 60 1
Naphthalene n 9 | 30 1 50 1
Pyrene n 5,000 1 7,000 dc 7,000 dc
Notes:

n = non-carcinogenic and direct contact RBSLs are based on a hazard quotient of 0.125 for a total hazard index which
does not exceed 1, or

¢ = carcinogenic and direct contact RBSLs are based on a cancer risk of 1X10° for a total cancer risk which does not
exceed 1X107.

E = Effect is either:

B = Basis is the most conservative of:
| = leaching from soil to groundwater;
dc =residential direct contact including ingestion, inhalation, and dermal; or
bu = adversely affects beneficial uses (foul odor or taste).

[f the leaching pathway is not the most conservative basis, excavation RBSLs apply to subsurface soil.
DEQ's RBCA policy includes a ceiling concentration of 500 mg/kg for total of the gasoline range fractions.

DEQ's RBCA policy includes a ceiling concentration of 5,000 mg/kg for the total of the diesel range fractions.



This table applies to groundwater and consists of WQB-7 Human Health Standards (HHSs), where available.
For compounds without WQB-7 HHSs, DEQ has developed RBSLs and included them in the table. Surface

TABLE 3
TIER 1 GROUNDWATER RBSLs AND STANDARDS

water impacts require a minimum of a Tier 2 evaluation.

Notes:
Effect is either:

Basis is:

DEQ's RBCA policy includes a ceiling concentration of 1,000 pg/l total petroleum hydrocarbons.

Groundwater
Standard or RBSL

Chemical Effect | Basis (ng/l)

For Gasoline and Light Hydrocarbons measured using the

Massachusetts Method for Volatile Petroleum Hydrocarbons (VPH)

C5-C8 Aliphatics n b 400
C9-C12 Aliphatics n tb 400
C9-C10 Aromatics n b 50
MTBE n hhs 30
Benzene c hhs 5
Toluene n hhs 1,000
Ethylbenzene n hhs 700
Xylenes n hhs 10,000
Naphthalene n hhs 100

For Diesel and Heavy Hydrocarbons measured using the
Massachusetts Method for Extractable Petroleum Hydrocarbons (EPH)

C9-C18 Aliphatics n tb 400
C19-C36 Aliphatics n bu 1,000
C11-C22 Aromatics n pal 300
Acenaphthene n hhs 420
Anthracene n hhs 2,100
Benz(a)anthracene c hhs 0.48*%
Benzo(a)pyrene c hhs 0.048*
Benzo(b)fluoranthene c hhs 0.48*
Benzo(k)fluoranthene c hhs 4.79
Chrysene c hhs 48
Dibenzo(a,h)anthracene c hhs 0.048*
Fluoranthene n hhs 280
Fluorene n hhs 280
Indeno(1,2,3-cd)pyrene c hhs 0.044*
Naphthalene n hhs 100
Pyrene n hhs 960

n = non-carcinogenic and direct contact RBSLs are based on a hazard quotient of 1, or

¢ = carcinogenic and direct contact RBSLs are based on a cancer risk 1X107.

rb = risk-based screening level;

hhs = WQB-7 Human Health Standard; or

pql = the risk-based RBSL of 50 ug/L is lower than the reasonably achievable practical

quantitation limit of 300 pug/L

bu = adversely affects beneficial uses (foul taste or odor).
* = The best achievable practical quantitation limit (10 ug/L) may be greater than the RBSL;

therefore, if the compound is detected, additional evaluation may be necessary.
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Appendix F
Data Quality Objectives Table
Decision Error Tables



Data Quality Objectives Table

Step 1
State the Problem

Step 2

Identify the Decision

Step 3
Decision Inputs

Step 4
Define Study
Boundaries

Step 5
Decision Rules

Step 6
Tolerance Limits on Decision
Errors

Step 7
Optimization of Sample Design

The former Berg Lumber Co.
property has soil contaminated
with petroleum hydrocarbons at
levels that exceed DEQ RBSLs
and PCP that exceeds EPA
Region 9 PRGs and SSLs.
Dioxins/furans are also present
onsite. Whether contamination
(PCP and dioxin in particular)
has moved off site also needs to
be addressed.

The results of this SAP will be
used to construct a cleanup plan
for the site.

Brownfield team members
include Laura Alvey (DEQ,
Groundwater Remediation
Program), Stephanie Wallace
(EPA), Curt Coover (CDM),
Gwen Pozega (CDM).

Principal questions:

1.

How extensive is
petroleum
hydrocarbon
contamination above
RBSLs?

How extensive is
PCP and
dioxins/furans
contamination above
action levels?

Have PCP and/or
dioxins/furans
migrated offsite?

Is Mn above WQB-7
standards in
groundwater from
natural occurrence?

Information needed:

1.

Soil samples from test pits of
stained areas. Analyze for PCP,
Dioxin/Furans, VPH and EPH
screen, and analyze fractions and
PAHs if TEH exceeds 50 ppm.
Compare results to DEQ RBSLs.
Soil sample from surface and
subsurface will provide information
regarding the extent and magnitude
of PCP and dioxins/furans.
Compare PCP results to EPH
Region 9 PRG and SSL (DAF 10).
Compare dioxins/furans TEQ to
EPA Region 9 PRG.

A slug test will be performed to
determine the hydraulic conductivity
at the site to be used in a fate and
transport model. An offsite soil
sample will be collected

Install a monitoring well near
southeast corner of property to
determine whether elevated
manganese concentrations in the
groundwater are a result of on-site
activities or represent background
concentrations.

The study area
encompasses the soil at
the former BLMS site
itself, the residential
areas immediately
across the street from
the site, the ponded
areas on the site, Big
Spring Creek adjacent
to and immediately
downstream of the BLM
property, and the
groundwater underneath
the site.

SAP field work will
take place in the spring
0f 2007. The ground
needs to be dry in order
to visually find areas of
soil staining.

Based on the results of
the study, cleanup
methods will be
planned.

Regulatory comparison
numbers (Action
Levels) have been
chosen that are
protective of residential
human health and
migration to
groundwater.

All Action Levels have been
predetermined (see tables in
SAP), and include DEQ RBSLs,
EPA Region 9 Residential PRGs
and SSLs (DAF 10).

For each analyte in each matrix,
the total value of each analyte in
each sample will be compared to
the appropriate Action Level.

IF an analyte in a given sample
exceeds the Action Level THEN
additional work (cleanup, risk
assessment, sampling, etc.) will
need to be done.

[F an analyte in a given sample
does not exceed the Action
Level THEN do nothing (human
health and the environment are
not likely to be impacted by that
analyte from that location).

The cleanup mechanisms for the
site have not been established at
this time.

DEQ cannot calculate Tolerance
Limits on Decision Errors
(TLDEs) when no data is
available for a given
contaminant in a specific area.

DEQ is considering stained and
unstained soil as distinct “areas”
within the site. Previous data is
available for stained soil, and
TLDESs have been calculated for
the primary contaminants of
concern (see Tables F1 — F4).

This investigation is focused on
soil that is not stained, and it is
unclear if enough data for PCP
and dioxin/furan exist to develop
a statistical sampling plan for
the site. Due to the limited
budget and to meet the goals of
the investigation, samples are
being collected form the area of
concern rather than in a random
statistical design across the site.

DEQ will assume that the
laboratory analytical data
represent the “true” value of the
analyte in the media, assuming
that appropriate QA/QC is
maintained throughout the entire
data acquisition process.

DEQ has constructed the SAP
based on the information needed
for the Decision Inputs, and also
based on the budget available
for the project.




Table F1

Decision error limits table for Pentachlorophenol (PCP). The “Action Level” for
PCP is 0.01 ppm, which is the USEPA Region 9 Soil Screening Level with a DAF

of 10.

True Concentration

Correct Decision

Acceptable Probability

(ppm) of Making an Incorrect
Decision Error (a
decision error)
0 —-0.005 Does not exceed action 10%
level
0.005 —0.0075 « 20%
0.0075—-0.01 “ Gray region — no
probability specified
0.01 —0.015 Exceeds action level 5%
0.015-7,000 « 1%

Table F2

Decision error limits table for C9-C18 Aliphatics. The “Action Level” for this
range of petroleum hydrocarbons is 100 ppm, which is the Montana DEQ RBCA
RBSL for residential surface soil.

True Concentration

Correct Decision

Acceptable Probability

(ppm) of Making an Incorrect
Decision Error (a
decision error)
0-50 Does not exceed action 10%
level
50-75 « 20%
75-100 « Gray region — no
probability specified
100 — 150 Exceeds action level 5%
150 -3,610 “ 1%




Table F3

Decision error limits table for C19-C36 Aliphatics. The “Action Level” for this
range of petroleum hydrocarbons is 2,500 ppm, which is the Montana DEQ RBCA
RBSL for residential surface soil.

True Concentration

Correct Decision

Acceptable Probability

(ppm) of Making an Incorrect
Decision Error (a
decision error)
0-1,500 Does not exceed action 10%
level
1,500 — 2,000 B 20%
2,000 - 2,500 “ Gray region — no
probability specified
2,500 — 3,000 Exceeds action level 5%
3,000 — 56,000 “ 1%
Table F4

Decision error limits table for C11 — C22 Aromatics. The “Action Level” for this
range of petroleum hydrocarbons is 70 ppm, which is the Montana DEQ RBCA
RBSL for residential surface soil.

True Concentration

Correct Decision

Acceptable Probability

(ppm) of Making an Incorrect
Decision Error (a
decision error)
0-25 Does not exceed action 10%
level
25-50 « 20%
50-70 « Gray region — no
probability specified
70 - 100 Exceeds action level 5%
100-7,110 « 1%
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